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PREFACE. 



Of the multitude of new works continDoaalj iwhig froM 
the Press, there are some which seem to command augBticn 
either from the reputstiou of the author, the iatercM at the 
matter^ or the pleasing elegance of the stjle, and occamo- 
allj firom a happy combinatioD fif alL The ifaint &r mvw- 
thiug new is quite as apparent in oar day, aa it mtm when the 
lore of novelty was imputed as a fault to the AtlKstan*; bat 
we would hope and believe that the geoeratiua of ibja age 
is far less censurable. A search after knowledge, widdy 
differs from that v^ue curiosity whidi loo^it to ipead 
itself in the pernicious costtHn of reporting idle nuDom^ hut 
the labour of the intelligent is to acquire what ntxj be oieM 
to tbemaelyes, their country, and the world, and to £■»■- 
itate such knowledge. 

The division of our Earth into natiouv ■epanied bj 
natural or artificial boundaries, is no longer viewed at • 
sUning motive for rirxdent animodiiy, ratuing one people 
against another in the hope of obtaining by videiife tlM 
possessions of the weakest, destroying or acaueiini^ llieniiy, 
the usefbl, intelligent, and indoflriowb Oor ntfioa bai for 
many years been favoured by cucumtMiee^ •■ • rnrii ii f i r- 
tuiing country. Strai^rs i -e madu pg ibc rao^t iodnttty, 
and pei^Tcrance of the Britidi people, view oUiqiMly the 
causes of success, and are apt to oreiloolc, or not to diacri* 
minate between a judicioue diabanemeat of capital of vaM 
amoont through s series of yesn^ and the aoddcn oeaiioD of 
manofactures in their own couotiiea, in ataalioiu wben, 
indeed, some ostensible advantagca invite ; bol rarely w1m«« 
the all-important ones of coal, water and land carriage, with 
a3 



olhcr requisites, are found uaitcd, as in Britain. — ITnques- 
lioiiablj the foreigner excels in some manufacturea i)iosc 
of Britain; and the cause maj be explained satisfactorily, in 
such a case, when the article made abroad is from what 
nature there renders indigenous. Tims, the culture of 
wine, or eili, would in Britain probably be proved worse 
than a waste of time and labour; uor should we complain, 
when we become sensible that this order of things IB 
adapted to promote advantage, leading to the legitimate ob- 
ject of mutual benefit among nations. 

The unwearied pursuit of gain stimulates to ever increas- 
ing exertions, which bring in their train improvements in 
sciences, arts, and manufactures ; every corner of the Earth 
is explored, and trade establishes a bond of union. A time 
of peace is most favourable to invention and its successful 
application, but in no art more strikingly so than in the 
manufacture of Iron, and its multiplied uses. In this spa- 
cious field we point to no limit. Ingenuity fbrnlshcs endless 
occasion for fresh demand, while at the same time equal 
industry is apparent in the corresponding exertions which 
create the supply. 

Results which at no very remote period were deemed 
astounding, are become as nothing when compared with 
achievements now of weekly recurrcnco. Steam is the 
main spring, — the power which conducts our labours to this 
grand issue. Our ores of iron arc brought forth, and in 
a period incredibly brief, are reduced and converted into 
such articles as are desired. Setting an example which other 
nations have closely imitated, the British iron masters are 
perpetually stimulated to improve the process of smelting, as 
well as to obtain thereby iron of improved quality. To them 
it therefore becomes liighly useful to acquire correct know- 
ledge of the progress of this art in other countries, par- 
ticularly those which present themselves most prominently 
ae competitors. 

1 
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*«ygrMt advances have been made and are still going 
on in iron works abroad, and it would be worse than folly 
in OS to repose in an unprofitable conviction of our supe- 
riority, to establish thereby confidence in error, to the preju- 
dice of advantage; — nor should it be forgotten that the f^r 
and honourable competition of nations pursuing mercantile 
affairs, widely varies from dissension, a maxim to be held 
perpetually in remembrance. 

£vanesccnt and abortive endeavours are made in some 
countries, to create a system of manufacturing iron, but the 
failure of such undertakings not uncommonly displays a 
reverse fraught with greater loss of capital, and deeper dis- 
tress to the district than could be anticipated even by 
prudence. 

For success in operations of iron-making and dealing, 
immense capital seems necessary. The labour required is in 
proportion to the result, and the magnitude of some orders 
opposes an Insurmountable difficulty to small capitals, while 
ample resources are able to surmount such difficulties and 
offer any extent of supply. Such hitherto has been the 
position of Britain, which still remains uppermost in this 
branch of trade, and in the pages of this work it has been 
attempted to demonstrate from enumeration of facts sup- 
ported by arrangement, a clear summary of the comparative 
produce of nations most remarkable for their advance in 
this highly useful and extending branch of manufactures. 
Greatest stress is laid upon the make in our country, and 
of that of the United States of America, as offering the next 
most extended field of the present day. The continental 
nations have also been placed in review, and here exhibit 
what has been deemed sufficient to mark their position in the 
trade and manufacture of iron. 

The authorities to which this work is indebted, are, as 
may he readily believed, very numerous ; a complete list of 
them it would be now almost impossible to arrange, as many 
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years had elapsed before the idea of compiling and writing 
for publication originated. It is not without regret thai 
it has been subsequently found impossible to append in all 
cases the names of the authors from whom passages, or the 
substance of & description may be borrowed ; it must be 
obrious, that in writing upon a subject the mind must be 
previously imbued or stored with ideas which have been 
gleaned imperceptibly from reading, and hence thoughts run 
on in the same channel ; the verj same expressions are 
adopted in committing tlicm to paper, without any recol- 
lection of their origin. With a view therefore to point 
out and mark to what sources and authorities this work on 
the History of the Iron Trade is indebted and refers, it has 
been deemed quite indispensable to annex such a list as it is 
hoped will be sufficiently available. 
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THE IRON TRADE. 



IHTRODDOTION, 



Jn oflTering to the public a treatise, tracing the history of 
the rise and progress of the iron trade to its present state, the 
author ventures to believe that the importanee of the subject, 
and the vast interest which this branch of our industry holds 
in general estimation, may lead lo the conviction that such a 
work cannot be wholly unacceptable to any reader, but from 
its lenour, is calculated to be interesting in a mercantile and 
even national point of view. The design of the work is not 
to describe the various uses or manufactures of iron into in- 
struments, or machinery, (a field already occupied by Dr. 
Lardner,) but to report from researches into ancient and later 
writers, what they have noticed of importance relative to the 
history of iron, leaving opportunity and occasion for the 
author's remarks throughout the treatise, — an arrangement, 
which it ia conceived will not be objectionable to any who 
may be disposed to allow this volume a place amongst books 
of reference. 

The pursuit of information necessary for the establishment 
of matter of feet, and a desire to exclude iirelevant theory, 
have added to the labours of the author ; and he has cndea- 



2 HlfiTOH? OF THE IBOK TRADE. 

youred bo to condense, aa to offer, in one volume, the fruits 
of many years' invcBtigation, hoping thus to have avoided 
proUxity without any sacrifice of the necessary explanatory 
details. The absence of any publication similar to this, and 
the scanty information to be gleaned from the scientific jour- 
nals of this country, claim for this work at the hands of the 
public, liberal consideration; and if criticism be disposed to 
severity, it should not be forgotten that a work of this cha- 
racter precludes the introduction of matter other than that 
which a close adherence to the subject renders admissible. 

It is presumed that the tables accompanying the several 

chapters, will be valued not only in many instances from their 

being rare, but because presenting much useful information J 

to the notice of the inteUigent and observant reader. I 

In speaking of this metal, Dr. Ure, in his " Dictionary of 1 

Arts, Manufactures," &o., thus expresses himself: — " Every 

person knows the manifold uses of this truly precious 

metal; it is capable of being cast in moulds of any form 

— of being drawn out into wires of any desired strength or 

fineness — of being extended into plates or sheets — of being 

bent in every direction — of being sharpened, hardened, and 

goftencd, at pleasure. Iron accommodates itself to all 

our wants, our desires, and even our caprices; it is equally 

serviceable to the arts, the sciences, to agriculture, and 

war; the same ore furnishes the sword, the ploughshare, 

the spring of a watch or of a carriage, the chisel, the 

chain, the anchor, the compass, the cannon, and the bomb. 

' It is a medicine of much virtue, and the only metal friendly 

|>to the human frame. The ores of iron are scattered over 

I the crust of the globe with a beneficent profusion, pro- 

' portioned to the utility of the metal ; they are found under 

I every latitude and every zone, in every mineral formation, and 

■ are disseminated in every soil." 

The increased value of manufactured iron, compared with 

the raw material, cannot, perhaps, be better illustrated than 

by taking as an example the price of Berlin cast-iron orna- 

I ments, which, in some cases, is equal to upwards of 55,000/. 

' per ton, whilQ the cost of the raw ore, from whence the article 
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is manufacttired. cannot be taken at more than thirty Bhillings 
per ton." 

Id one of the principal manufectories of this deacriptiou is 
Berlin, that of Devaranne, such is Uic fineness and delicacy 
of those separate arabesques, rosettes, medallions, kc, of 
which the larger ornaments are composed, that nearly ten 
thousand go to the pound, the price increasing in proportion 
to the fineness, as will be seen by the following table, which 
gives the selling prices at this establishment : — 

I. Bgcklet,31 mehesIong.aDdSjiiicheibtoad 2640 £0 3 6 £330 
i. Neckcbaiai.lSincheiloDg.aQcl 1 imilibroad. 

and compa$ed of 40 upaiiLe pieces 2310 ti 693 

3. Bracelcu, 7 iacha loog, and 2 iochei broad, 

■nd compoKdof 72 piecei pair 2090 8 6 BBS A 

4. DUdeiu,71iDcheihJgb,aDdSlincliabraad IIOO 16 6 907 10 

5. SeiigDi ntedlei, 2} iachei long, and 1) inch 

broad, lad composed or II paru 9020 4 6 202 10 

6. Sevi^De eimiigs, 3 ioches Iodi;, and | iachea 

brnd, (ndcoQiposed of 24 piccea .. pair 10,450 6 3 3743 2 

7. ShinbnUoDi B8.440 6 2948 

The articles written on the subject, which have appeared 
in " Rees's CyclopEedia" and in the " Supplement to the En- 
cyclopsedia Britannica," are confined exclusively to the his- 
tory of our own manufacture, and were written (more parti- 
cularly the former) when the trade was comparatively in its 
infancy. The interest excited, at the present time, by any 
allusion to the state or prospects of the trade, is fully proved, 
by the ready transfer of papers touching on the subject from 
the columns of one journal to another : these notices, however, 
barely extending beyond some statistical details over a con- 
fined period. Attention has lately been drawn to the progress 
perceptible in this manufacture in France, where the facilities 
are afibrded for acquiring correct information as to the state 
of this branch of metallurgy ; but still, without considerable 
research, little or no information can be obtained of the state 
of foreign manufacture in general. Without this information 

■ From Dr. Fiiodeabeig'i German ediiiao a( Mr. Dabbige't "Eoooomy of Ma- 
cliinerf ind Slanubclurea." 



4 IlISTOHY OP THE IRON TRADE. 

it is impossible to arrive at a eatisfactory conclusion as to the 
esact position in which we stand with regard to other coun- 
tries — a species of information, which in itself would be 
peculiarly valuable at the present time, when all seem eager 
to increase to tlie utmost, and to take advantage of, the means 
placed at their disposal, by the inexhaustible mineral resources 
of this kingdom. The main object of this series of papers, 
next to the history of our own trade, is, then, to place in a 
clear and correct point of view the rise and progress of the 
trade in all countries where iron may be considered to be a 
staple manufacture. 

The importance and use of official documents will be readily 
admitted, and these the author has been fortunate enough to 
procure, from a very early period up to the present time, by 
means of assistance aSbrded him by parties connected with 
this and other countries, and which has thus enabled him to 
bring together a mass of information on the subject as valuable 
as it is authentic. The ofEeial documents relating to our own 
trade extend over a period of 130 years, commencing in the 
year 1710, when returns connected with it were first moved 
for in Parliament. Most of these returns were procured 
shortly before the destruction of the Houses of Parliament by 
fire, when, in all probability, those of an earlier date were 
destroyed. The official returns of other countries extend over 
a considerable period, and the author's best thauks are due to 
those who afforded him the means of obtaining so much infor- 
mation necessary to his object. He may here observe, that 
he has been greatly strengthened in his idea of publishing 
the result of his labours (which were first commenced for his 
own information, and on which he has bestowed a consider- 
able portion of his leisure hours for some years), by the 
readiness with which members of Parliament and others came 
forward to assist him when informed of the nature of his 
inquiries. The late Speaker (now Lord Canterbury), on the 
introduction of a highly respected member of the House of 
Commons, gave tlie author free access to the library of the 
House, without the usual condition of being accompanied by 
the member at whose request the privilege was granted- 
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^^^^ INTRODUCTION. 5 

tegitlation from which there had never been a deviation except 
io one previous instance. Through the kindness of the eame 
member (Dr. Phillimore), the Speaker then gave an order on 
the printer to the House for the author to be furnished with 
the whole of the printed returns. In the statistics submitted 
all may feel an interest, not only in tracing the progress, and 
marking the improvemeuts, but also in the useful and valuable 
deductions which may be drawn by the political economist 
and the man of busiuess, in regard to the effect likely to be 
produced hereafter on the iron trade. 

It is proposed, in the following work, to trace the origin and 
use of the metal — the advance and improvements which have 
taken place — to consider the important question, how far the 
trade of this couutry is Ukely to be interfered with by foreign 
manufacture ? — and, at the same time, clearly to demonstrate 
the immense advantages we possess over other countries, and 
the improbability of their interference, to any extent, sufficient 
to alTect our permanent prosperity. The first chapter will 
show the early discovery of iron — the knowledge which the 
ancients had of this metal— and the purposes to which it wai 
applied. The subsequent chapters will then trace the work- 
ing of it in this country, from the time of the Roman* t/t tlie 
almost total destruction of the manufacture, from the want of 
fUel, after the attempts to make coal available «« * wbrtitwitj 
for charcoal had failed, and note the progrew and low «f tlt« 
trade in Ireland, and the rise and history of tl»« o»«^«*«« 
ill the British colonies in America, up t« »*»« P***^ y "** **'' 
when they established their iiid«T*ei»<le«e«- '** ''"^ « 
Great Britain, is then cootiiiued dvui tUe ^^"'^'^'1 *" 
blast-engine, the establisbmest «f *>**^ ** 1k!!***^ 
introduction of certain valuable "•P"**'***"**^ ^i """"' 
fecture of iron down to the year 1830^ ^"^J^^*^^ c^^ 
further consideration of the booie M* n***" *^^^,, jf" 

trade is traced in its progresx in «»C^ eomt^ ^ '"'V' 
commencing with Spain. 

Although the iron of Spain i« of «**=*'V^ ,[fr. f ' ***** 
probably more ductile than any utl>C. 'V^ J^j" '""^ ■ 
manufiicture of anyexlent except at o« ca"? »^ ' '" <*«•* 
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only in comparison wilh the confhied rate of production of 
other countries. Not so Sweden and Russia : these countries 
are remarkable not only for their extensive make, but also for 
the superior quaHty of their iron ; for many years we derived 
our principal supply from Sweden, till the rivalry of Russia 
interfered, and during the period in which, from want of fuel, 
our trade was at a stand still, we annually received many 
thousand tons from both these countries. Coal, the blast- 
engine, and our local advantages, have, however, so com- 
pletely superseded the use of foreign iron, that little or none 
IB now imported, except for conversion into steel, and in this 
description of iron these nations are still without a rival — the 
finest steel Iron used in this country being manufactured in 
Sweden, and some of the most useful, for particular purposea^ 
in Russia. 

The histories of France and America open a wider field of 
inquiry, and are, in every respect, more vitally important to 
the iron manufacturing interests of this country. In the case 
of Sweden and Russia, a certain extent of make has been 
arrived at, beyond which it is not likely materially to advance. 
They supply almost exclusively their own wants, but the coat 
at which their iron is manufactured precludes the possibility 
of their entering into any extensive competition with our own 
in foreign markets. In the American alone can they venture 
to meet us, and there the competition arises from the heavy 
and unequal duties imposed by the States on our iron, in ordCT 
to prevent its interfering with their own manufacture. Roth 
France and America uphold llio monopoly of ihe raw material 
to the injury of alt consumers, manufacturing as welt as agri- 
eidtural, and their shipping interests also severely feel the 
impolicy of this course of proceeding. An American writer 
thus comments upon the circumstance : — " We have wantonly 
■acrificed ' the corapn'hensive and permanent interests of the 

I'^^tate to the particular and separate views of the counties or 

^districts in which we reside." "• 

The baneful effect of individual interest operates to protect 
> " Repuil lo Iho ConmitlM on liie Commerce and Nnigaliati of 
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INTBODtJCnON, 7 

the monopoly in Fraace. Messrs. ViUiers and Bowriog, in 
their " Report on the Commercial Relations between France 
and Great Britain," make the following observation: — " In 
France a very large proportion of those who are interested in 
the continuance of the existing commercial system, are elevated 
public functionaries, or are placed in immediate contact with 
them." 

The time is, however, near at hand, when, in all probability, 
this exclusive system will be abolished, and our iron admitted 
in both these countries at a moderate duty. 

The interest and importance of this inquiry have induced 
the author to give at some length the history of the manufac- 
ture in both these countries ; and he takes this opportunity of 
expressing his sincere thanks to Petty Vaughan, Esq., of 
London, to whose kindness, in allowing him the use of his 
library, he is indebted for the principal material for this work, 
Ha connected with the United States. 

Belgium, the German States, and some notice of Asia will 
close the inquiry into foreign manufacture. 

The concluding chapter will continue the history of the 
home manufacture from the year 1830 to the present time, 
with obserrations on the present state and prospecU of the 
trade. 



HISTORY OP THB IRON TRADE. 



EARLY PERIOD. 



It may be necessary to premise this chapter by atatiog that, I 
with the minute notice, and a detail of the various iron ores 
and their location, the author scarcely interferes, being weU 
aware that that department more justly belongs to the prac- 
tical geologist, from whose labours increasing information is i 
constantly elicited, and rational conclusions are leading our 
views to the exalted origin of all knowledge. In the pursuit 
of sclentiBc research, the utmost labour of the most en- 
lightened, and the expanded ideas of the most learned phi- 
losopher, can reach but an atom of immeasurable omniscience. 
What then is the boaat of human knowledge, the pride of 
man's learning? A few steps in the field, a few flowers 
gathered, from the ever-increasing myriads which nature 
presents every where to notice. How many vain attempts 
of our primitive fathers were essayed, ere iron, the most plen- 
tiful and useful of all metals, was brought forth from the 
stubborn ores in which it was hidden ! How zealous the 
daily and midnight endeavours of the alchemist to convert 
iron or stone into precious metals, or by a synthetical process 
to forni gold ! A recurrence to the curious records of such 
abortive labours may occasion a smile, grounded upon our 
advanced knowledge and experience. Which, of all the civi- 
lised nations of this refined age, is yet able to solve the 
problem of the formation or growth of metals? and to what 
human source may we, even in these times, turn for such in- 
formation ? Was there ever, since the creation of this globe, 
a time ere metals existed, when man might in vain have 
explored the inmost recesses of the everlasting hills for the 
discovery ? The answer to this is not less easy, perhaps, than 
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that to the former que&tioa ; both present ft wide field tut the 
naturest reflection, and give rise to a full cooscmasness ot 
oar feebleness ; but more especially ghonld it confirni us 
in humility. Science c&nnot yet unravel tiii» myetcncraft 
growth, or natural origin of iron, or the other metals. In our 
earliest and most authentic history (the Bible), we do not 
find a solution of the difficulty, but only know God created 
all things, and that by his almighty power they are continaed. 
It is a doubtful point, whether the dominion of man ortt 
the animal creation, or his acquiring the useful metals, hu 
contributed mobt to extend his power. The era of this im- 
portant discovery is unknown, and very remote. It is only 
by tradition, or by digging up some rude instruments of our 
foKfathers, that we learn that mankind were originally un- 
acquainted with the use of metals, and endeavoured to 
snpply the want of them by employing flints, shells, booea, 
and other hard substances, for the same purposes which 
metals serve among polished nations. Nature completes the 
formation of some metals. Gold, silver, and copper are found 
in their perfect state in the clefts of rocks, in the sides of 
mountains, or tlie channels of rivers. These were, accord- 
ingly, the metala first known and firet applied to use ; but 
iron, the most serviceable of all, and to which man is most 
indebted, is never discovered in its perfect form ; its gross 
and stubborn ore must feel twice the force of tire, and go 
through two laborious processes, before it becomes fit for 
use. Man was long acquainted with the other metals before 
be acquired the art of fabricating iron, or attaining such in- 
genuity as to perfect an invention to which he is indebted 
for those instruments wherewith he subdues the earth and 
commands all its inhabitants. In our present state, when we 
depend so greatly upon the Use of iron and steel, it is difllcult 
to conceive how man could exist in a state of society without 
their aid. From the Scriptures we learn that, but a short 
time after the Creation, Tubal Cain, a descendant of Cain, 
the son of Adam, was " an instructor of every artificer in 
brass and iron."* And we And in the sacred volume, as the 
• G«n. i». -a. 
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following <]uotatioQS abundantly teBlify, singular evidence of 
the acquaintance which the Jews and other Asiatic nations 
had with tlie uses of metals. Mention is made of a land 
whose stones are iron ; aifuaion is made to the furnace of 
iron. Vast numbers of chariots of iron are stated to have 
been employed by the Canaanites in their wars ; and it ia 
more than probable that thoee of Pharaoh, in his pursuit of 
the Israelites, were partly of that material (b. c. 1500), It 
is also said, that Og's bedstead was iron ; and if we now 
descend the stream of time to David's era (b. c. 1044), plain 
mention is made of Goliah's iron spear-head, of saws, axes, 
and harrows of iron, of hammer and axe, of a rod of iron, 
bars of iron, of fetters of iron ; in Job of barbed iron and 
fish spears ; and by Jeremiah of northern iron and steel, of 
yokes of iron, a pillar of iron, a pen of iron. Ezekiel (b, c. 
590) speaks of a pan of iron, of trading with iron, of bright 
iron, &c in thy market. It would be easy perhaps to largely 
increase the list of such notices in sacred writ ; but wfi con- 
ceive this selection is amply adequate to tlie establishment of 
the fact, that the skill of those nations, in the working and 
forging articles of well-prepared iron, was continually exer- 
cised, and therefore that the art must have greatly advanced, 
and have become famihar to the people adjacent. The 
ancient mytbologists attributed the inveniion to Vulcan, the 
god of subterranean lire and metals, whom Sir Isaac Newton 
supposes to have been the same with Cinyras, king of Lem- 
□os, an inventor of the art, who found out copper in Cyprus, 
tbe smith's hammer, anvil, and tongs, and employed work- 
men in making armour and other things in brass and iron. 
He was the only king celebrated in history for working in 
metals. 

Herodotus says that a class of men, called Curetes (b.c. 1600), 
who were celebrated for their skill in the arts and sciences, 
were brought into Greece from Phcenicia, by Cadmus, son of 
Agenor, king of that country — some settled in Phrj^in, and 
were called Cory ftan(«— others in Crete, where they were 
called Idaci Dactyli — some in Rhodes, called Telchines — 
come in Samothrace, and were there called Cnbiri — others in 
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Eubceft, where, before the invention of iron, they worked to 
copper, in a city callod Chaleis — some in Lenanoe, where 
tliey assisted Vutcan — and some in Imbrus and other places. 
By the assistance of these artificers Cadmus discovered gold 
in the mountain Pangtens, in Thrace, and copper at Thebes 
—whence copper ore is still termed Cadmia. 

In the countries where they settled they first wrought in 
copper till iron was discovered, and then in iron ; they made 
arms, and edged-tools for hewing and carving wood, which gave 
Minos, king of Crete {b.o. 1406), an opportunity of budding a 
fleet and gaining dominion of the sea, and of establishing 
the trades of smiths and carpenters in Greece. A short time 
after, Daedalus and his nephew. Talus, invented the wedge, 
the saw, and the axe, the wimble, the perpendicular, and 
compasses, the taming lathe, glue, and potters' wheel, and 
many other mechanical instruments, and the sails of ships ; 
and Epalamus invented the anchor — these were in the reign 
of Solomon. The invention of the art of fabricating iron by 
the Idaci Dactyli is, hy Sir Isaac Newton, fixed at about 1036 
years before Christ, which metal it is said, they discovered 
from the fusion of minerals at the accidental burning of the 
woods on the mountain Ida, in Crete ; others make it 400 
jeara earlier. It seems, however, that the historians of anti- 
f have, in most cases, either attributed the discovery of 
I to their gods, or they have deified those to whom 
ind are so wholly indebted, for having, hy that means, 
\ the founders of the present state of society." 

The early feme of Sidon, and afterwards its rival Tyre, for 
trading and riches, mark their civilization; and these Phe- 
nicians, whose numerous vessels proclaim nautical knowledge, 
bdug a people irom Asia, where iron was first discovered and 

* Herodfltui. booki. thip. 36. BeWiTronsIUion— Clio. CGUucui, >a ia< 
habitant or Chios, inrenled Iho nito/ inliying wilb iioti.— PauimiiBs, book i.) He 
cutiouilj iulayal a uucer of iron j it is of turpriiiog workmaiubip. Bad as woitlij 
of obwrvalioD u any of (lie lltiDgi preserved st Delphi. The name of the rnalier 
■aa Glaucni, an iahabiunl of Chios, and (be iuvcDlor of (bis art of inlaying iron — 
pKMDledai an oilering a( Delphi, bj Alyiltei, the father of Ctcesus, aboot SGO 
jraan b«fora (h« Cbiistiio en. 
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used, lead to the conclLtsion that this busy nation taught their 
arts to other people.* 

In the Trojan war, at the period when the pyramids of 
Egypt were buill, befoie Christ 1186, the Tyrians seem to 
have navigated the Mediterranean to the pillars of Hercules, 
and shortly after the seas beyond, and their discovery of the 
British Isles was, it is supposed, about coeval with Nebu- 
chadnezzar (BubyloniaD Captivity, b.c. 600). 

The earliest writers on the manufacture of iron are Diodo- 
rus Siculus and Phny the Eider; the former mentions the 
island of ^thalia (Elba) as abounding with ironstone, 
" which the natives dig and cut out of the ground to melt, in 
order for the making of iron ; much of which metal is in tliia 
sort of stone. The workmen employed first cut the stone in 
pieces, and then melt them in furnaces, built and prepared for 
the purpose. In these furnaces the stones, by the violent 
heat of the Hie, are melted into several pieces, in form like 
great sponges, which the merchants buy by truck, and ex- 
change of other wares, and export them to Dicoearchea and 
other mart towns. 

" Some of these merchants that buy of these wares cause 
them to be wrought by the coppersmiths, who beat and 
fashion them into all sorts of tools, instruments, and other 
shapes and fancies ; some they neatly beat into the shape of 
birds, others into spades, hooks, and other sorts of utensils- 
all which are transported and carried about into several parts 
of the world by the merchants," 

Pliny, in his Natural History, enters at much greater length 
into the account of tlie manufacture and general use of this 
metal than Diodorus, and the exceeding interest of his history, 
written in the early part of the first centui-y, renders it peculiarly 
valuable to this work. After treating on other metals, he 
observes — " It remaineth now, in the next place, to discourse 
of the mines of iron, a metal which we may well say is both 
the best and the worst implement used now in the world; for, 

' SotoiDOD, when bIwui to build ihe Templs at Jetuulem, raliciUH] Iliiam. king 
oFTjre. Id Mtu] In liiin a man cumiiDg la work in gold, and sdrer, and bmu. and 
iron, and Uinn did accordingly. 3 Cbroo. cb. ii. 
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whh the help of iron, we break up and tear the ground — we 
plant and plot our groves — we set our portyarda, and range 
our fruitful trees in rows — we prune our vines, and, by cutting 
off the superfluous branches and dead wood, we make them 
every year to look fresh and young again. By means of 
irtm and steel we build houses, bew (quarries, and cut in 
stone — yea, and in one word, we use it to all other necessary 
Dses of this life. 

" Contrariwise, the same Iron servetb for wars, murders, 
and robberies ; not only to offend and strike therewith in 
band, but also to reach and kill afar off, with divers sorts of 
darts and shut ; one whiles discharged and sent out of engines, 
another while launched and flung by the force of the arm — 
yea, and sometimes let fly with wings. This I take to be the 
wickedest invention that ever was devised by the head of 
man ; for, to tbe end that death may speed away the faster 
to a man, and surprise him more suddenly, we make it to 
fly as a bird in the air, and to the arrow, beaded at one end 
with deadly iron, we set feathers at the other, whereby it is 
evident that the mischief proceeding from iron is not to 
be imputed to the nature of it, but to the unhappy wit of 
nuiD. 

** For good proof we had already by many experiments 
otherwise, that iron might be employed and occupied without 
any hurt or harm at all to mankind. And, verily, in those 
capitulations of peace, which, after the expulsion of the kings, 
Porsena, king of the Tuscanes, tendered unto the people of 
Rome, I find this express article and imposition — that they 
should not use iron, but only about tillage of the ground. 
And, as our chronicles of greatest antiquity have left re- 
corded, it was not thought safe to permit writing and en- 
graving letters with a style of iron. Cerles, in the third con- 
sulship of Pompey the Great, by occasion of a tumult and 
commotion raised within the city of Rome, for the murder 
committed upon the person of P. Clodius, there was an edict 
came forth (which is now extant upon record), after this 
form, — 'iVe ullum teltim in urbe esset.' 'That no man 
tbrooghout all Rome shall be seen to wear a weapon,' Ne- 
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vertheleos, men did not forbear and give over to do Bome 
houour unto iron ; also, in Gome other occasions of this life, 
tending to the entertaining of civility and humanity, for 
Aristonides, the cunning artificer, minding to represent iu an 
image the furious rage of Athamas, beginning now to cool 
and be allayed, together with his repentance for the crudl 
murdering of his own son, Learchus, whom he Sung head* 
long against the hard stones, and thereby dashed out his 
brains, made a temperature of brass and Iron together, to 
the end, that the rusty iron, appearing through the bright 
lustre of the brass, might lively express a blushing red in the 
countenance, beseeming a man confused and dismayed for so 
unnatural a fact. This statue is, at this day to be seen at 
Thebes; within the same city there is another image of Her- 
cules, all of hard iron or steel, which Alcon, the famous 
workman, made of purpose to signify the undaunted heart of 
that deified Hercules, who underwent and endured all labours 
and perils whatsoever. Here, also, in Rome, we may eee 
certain drinking cupe of steel, dedicated in the temple of 
Mars the Revenger. 

" But to come unto the nature of iron, herein appearetb 
still the same goodness of Nature, that this metal, working 
such mischief as it doth, shall be revenged of itself, and 
receive condign punishment by its own rust. Sec also the 
wonderful providence of Nature, who maketh nothing in the 
world more subject to death and corruption than that which 
is most hurtful and deadly to mankind. 

"As touching mines of iron ore, they are to be found almoat 
in every country, for Ihere is not so much as the island of Ilua 
(Elba), here within Italy, but it breedeth iron. And lightly 
wheresoever any such be, they are easily discovered, for the 
very leer of the earth, resembling the colour of ore, betrayeth 
where they lie; and when it is found out they burn, try, and 
fine it, as other veins of metal. Only iu Cappadocia there is 
some question and doubt made, whether, in the making of 
iron, they be more beholden to the earth that yieldeth the 
ore, or to the water for the preparing and ordering of it ? For 
this is certain, that unless the vein of ore be welt drenched 
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and Boaked with the water of one river there, it will never 
yield iron out of the furnace. 

" As for the kinds of iron, many there are and all distinct. 
The first difference ariseth from the diversity of the soil and 
climate where the mines be found ; for in eome places the 
ground and the position of the heavens do yield only a soft 
ore, and coming nearer to the substance of lead than iron ; in 
another the metal is brittle and short, standing much upon a 
vein of brass, such as will not serve one whit for stroke and 
nail to bind cart-wheels withal, which tire, indeed, should be 
made of the other, which is gentle and pliable. Moreover, 
eome kind of iron there is that serveth only, if it be wrought 
in short and small works, as, namely, for naiU, studs, and 
tacks, employed about greaves and leg-harness: another, 
again, that is more apt to take rust and canker than the rest. 
Howbeit, all sorts of iron ore are termed in Latin stricturte, a 
word appropriate to this metal and to no other — A stringenda 
acie, ' of dazzling the eyes, or drawing a naked sword.' 

" But the furnace itself, where the ore or ironstone is tried, 
tnaketh the greatest difference that is, for therein you shall 
have to arise, by much burning and fining, the purest parts 
thereof, which, in Latin, is called nucleus ferri — 'the kernel 
or heart of the iron' (and it is that which we call steel), and 
the same also of divers sorts ; for the best is it that hardeneth 
the edge of any weapon or tool : there is of it which serveth 
better for stithy or anvil heads, the faces of hammers, bits of 
mattocks, and iron crows ; but the most variety of iron cometh 
by the means of the water, wherein the iron, red-hot, is oft 
soon dipped and quenched for to be hardened. And, verily, 
water only wiiich in some place is better, in other worse, is 
that which hath ennobled many places for the excellent iron 
that cometh from them, as, namely, Bilbilis, in Spain, and 
Tarassio, Comus, also in Italy, for none of these places have 
iioy iron mines of their own, and yet there is no talk but of 
the iron and steel that cometh from thence. Howbeit, as 
many kinds of iron as there be, none shall match in goodness 
the steel that cometh from the Seres, for this commodity also, 
iB hardware as it is, they send and sell with their soft Bilks 



16 HISTOHY OF THE IDON TRADE. 

and fine furs. In a second degree of goodnesB may be placed 
the Parthian iron. And, setting aside these two countries, 1 
know not where there be any bars or gads tempered of fine 
and pure steel, indeed, for all the rest have a mixture of iron 
more or less; and, generally in the west parts of the world 
wherein we live, all our steel is of a more soft and gentle 
temperature than that of the Levant. 

" This goodness of steel, in some countries, ariseth from the 
nature of the mine, as in Austrich; in others from the hand- 
ling and temperature thereof, hke as by quenching, as I said 
before, and, namely, at Sulmo, where the water scrvelh espe- 
cially for that purpose; and no marvel, for we see a great 
difference in whetting and sharpening the edge of any instru- 
ment between oil whetstones that barbers use and the com- 
mon water grindstones, for, surely, the oil giveth a more fine 
and delicate edge. Furthermore, this is strange, that when 
the ore or vein is in the furnace it yietdeth iron liquid, and 
clear as water, and afterwards being reduced into bars and 
gads, when it is red-hot, it is spongious and brittle, apt to 
break or resolve into flakes. And, considering the difference 
that is between the nature of oil and water, (as I have said), 
this is to be observed, that the finer any edge tools be, the 
manner is to quench them in oil for to harden the edge, for 
fear lest the water should harden them overmuch, and make 
the edge more ready to break out into nicks, than to bind and 
turn again. But, wonderful it is above all, that man's blood 
should have such a virtue in it, as to be revenged of the iron 
blade that shed it; for, being once imbrued therein, it is 
given ever after eftsouns to rust and canker. 

'' Concerning the loadstone aud the great concord and 
amity between iron and it, I mean to write more amply in the 
due place. Howbeit, for the present thus much I must needs 
say, that iron is the only metal which receiveth strength from 
that stone — yea, and keepeth the same a longtime, insomuch, 
89 by virtue thereof, if it be once well touched and rubbed 
withal, it is able to take hold of other pieces of iron; and 
thus otherwhiles we may see a number of rings hanging to* 
getber in manner of a chain, notwithstanding they be not 
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linked and eDctosed one withto uttther. Tbe ^oonnt people* 
Beeing these rings ibus rubbed with tbe loadftooe, and clear- 
ing one to another, call it quicktnxi. Certee, ftoy wouod* 
made by bucIi a loo), are mure eager and aogry than by ut- 
other. Tiiis stone is to be fouod in Biscay, scattered here 
and there in small pieces by vay of bobbatioD (for that is the 
term they use) ; bot it is not that true magciet or loadstone, 
■□deed, which gron-eth in one coolinoed rock ; and I wot not 
whether these be so good for glass-makers, and »er*eUi tbor 
turn so well in melting their glass as tbe other, for no maa 
yet hath made any esperiment thereof. But sure I am, tlut 
if one do rub the edge, back, or blade of a kmfe therewith, it 
doth impart an attractive virtue of iron thereuDlo, as well as 
the right magnet. And here I cannot choose bot acqaaiot 
yoQ with the singular invention of that great architect and 
master deviser, of Alexandria, in Egypt, I>(Docrates,* who 
began to make the arched roof of the temple of Aiainoe all of 
magnet or this loadstone, to tbe end, that within that temple 
the statue of the said princess, made of iron, might seem to 
hang in the air by nothing — bnt prevented he was by death, 
before he could finish his work, like as King Ptolemy also, 
who ordained that temple to be built in the honour of the 
said Arsinoe, bis sister, 

" But to return again to our iron : of alt mines that be, the 
vein of this metal is largest, and spreadeth itself into most 
lengths every way, as we may see in that part of Biscay that 
coasteth along the sea, and upon the ocean beneath, where 
there is a craggy mountain, very steep and high, which 
standelh all upon a mine or vein of iron. A wonderful thing, 
and in a manner incredible — howbeit, most true, according as 
1 have showed already in my cosmography, as touching the 
circuit of the ocean. 

" Iron made once hot in the fire, unless it be hardened with 

' Dinocratei, an ucbiMt of Mieedocii), who propoied lo Aleiatider lo cut 
Mount Athos in the form of a ilalue, holding a cily in one bind, aad iu ili< olbec ■ 
b»in, into which all [he walen of ihe mnanUia (hiiald Empljr cheniKl''«t> ThU 
pTOjecl Aleiindct rejected at too cbimtiical. but be employed ibe ulenU of ih« aiiiu 
in building aad beaolirjiag Aleiandria. — l^aipriirr. 
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the hammer, dost soon waste and corrupt. So long as it 
looketh but red, it is not ready for the hammer, neither should 
it be beaten before it look white in the fire. Besmear it with 
vinegar and alum, it will look hke copper or brass. If you 
be desirous to keep any iron-work from rust, give it a varnish 
with ceruse plaster and tar, incorporate all together, and this 
is that composition which is called, by the Greeks, autipathia. 
And some say that there is a kind of hallowing iron within 
the city, called Zeugma,* seated upon Euphrates, wherewith 
King Alexander the Gi'eat sometime bound and strengthened 
the bridge over the river there; the links whereof, as many as 
have been repaired and made new since, do gather rust, 
whereas the rest of tlie first making be all free therefrom." 

It appears, from these accounts, that iron was well known 
in the early ages, and applied to various useful purposes.t 
The earliest method of working the furnaces where ores were 
smelted, seems to have been by exposing them to the wind — 
such was the practice of the Peruvians before the amval of 
the Spaniards. From Alonso Barba we learn that their fur- 
naces, called guairas.l were built on eminences, where the air 
was freest; that they were perforated on all sides with holes, 
through which the air was driven in when the wind bloWg 
which was the only time when the work could be carried oi^ 



■n bank of the Eupliralej, wtw 



* Zeugma, a town of Metopotamia, o^ 
wu a well-kiiown paisagc acroti the river. It wan the wes 
ttmnin empire, atiil, in FIIqj'i age, a cbaia or iroa vrai mid i 

t Plio; >1>o mentioDS Hime hidden qualiliu of Ihii metal, whicb molt not be lor* 
gotten : — " As touching the ute or icoti and >I«I, in phjiic, it seivcth aUMrwiw 
th«n for to llDce, cut, or Uiuncmbei withal, for take a knife nr dagger, aad maku in 
imtgtouy circle two or three limei round, with the point Iheteor, upon a jouog 
child or an elder body, and then go round witbal about the paitj as orteo, il ii ■ 
■iegular pretervatian againil all poiioni. urceriei, or enchaDlmeDts. Also to lake 
■Dj iron nail out of the coffin or lepulchie wherein man or woman lietb buried, and 
to (lick the same ful lo ibo lintel or side poat of a door, leading eilbei to the houie 
or bed-chamber where any doth lie who is Itaunted uitb apiiiis in the night, he or 
■he shall be delivered and secured ftom such fanlaitical illuiiont. Moroover, it is 
laid, that if one be lightly pricked with point of sword or dagger, whicb balb bc«n 
the death of a man, it is an eicelleot remedy agiinit the piuiii of sidea or bieaal, 
which come with sudden pricks oi slilchet." — Dr. Hatlarui'i TraniUrim. 

t To tmell the lilrei ore. 
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and that under each hole was made a projection of the sloiit- 
work, on which nas laid burning coaU to heat the air before 
it entered the furnace. 

Miingo Park, in his travels lu Africa, mentions that, during 
his stay at Kamalia, there was a smelting furnace at a short 
distance from the hut where he lodged, and that he aesistcd 
the owner in breaking the ironstone. The furnace was a 
circular tower of clay, about ten feet in height, and three in 
diameter, surrounded in two places with withes, to prevent 
the clay from cracking and falling to pieces by the violence of 
the beat. Round the lower part, on a level with the ground, 
but not so low as the bottona of the furoace, which was 
somewhat concave, were made seven openings, into each of 
which were placed three tubes of clay, and the openings 
again plastered up in such a manner thai no air could enter 
the furnace but through the tubes; by the opening and shut- 
ting of which the fire was regulated. These tubes were 
formed by plastering a mixture of clay and grass round a 
smooth roller of wood, which, as soon as the clay began to 
harden was withdrawn, and the lube left to dry in the sun.* 

The ironstone he describes as very heavy, and of a dull red 
colour, with greyish specks ; it was broken into pieces, about 
the size of a hen's egg : a bundle of dry wood was first put 
into the furnace, and covered with a considerable quantity of 
charcoal, which was brought ready burat from the woods; 
over thifl was laid a stratum of ironstone and then another of 
charcoal, and so on until the furnace was quite full. The 
fire was applied through one of the tubes, and blown for 
eome time with bellows made of goats' skins. The opera- 
tion went on very slowly at first, and it was some hours be- 
fore the flame appeared above the furnace; but after this it 
burnt with great violence all the first night, and the people 
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who attended put in at times more clmrcoal. On the da] 
following the Rre was not so fierce, and on the second nighl 
eome of the tubes were withdrawn, and the air allowed 
have free access to the furnace, but the heat was still very 
great, and a bluish flame rose some feet above the top of the 
furnace. On the third day, from the commencement of the 
operation, all the tubes were taken out, the ends of many of 
them being vitrified with the heat, but the metal was not 
removed until eome days afterwards, when the whole was 
perfectly cool. Part of the furnace was then taken down, 
and the iron appeared in tbe form of a large irregular mass, 
with pieces of charcoal adhering to it. It was sonorous, and 
when any portion was broken off, the fracture exhibited K ,| 
granulated appearance, like broken steel. 

The owner informed him that many parts of this cake 
were useless, but still there was good iron enough to repay 
him for his trouble. This iron, or rather steel, is formed into 
various instniments, by being repeatedly heated in a forge, 
the heat of which is urged by a pair of double bellows, of a 
very simple constructiun, being made of two goats' skiue, the 
tubes from which unite before they enter the forge, and 
supply a constant and very regular blast. Tbe hammer, for^ 
cepB, and anvil were all very simple, and the workmanships 
particularly in the formation of knives and spears, was not 
destitute of merit. The iron he describes as hard and brittle, 
and that it requires much labour before it can be made to 
answer the purpose. 

In the Himalaya Mountains, in Asia, iron is obtained by a 
smelting furnace of the following description: — It consists of 
a cliimney, built of clay, about four feet and a half high, by 
fifieen to eighteen inches diameter, placed upon a stage of 
Btone work, over a fire-place. In an opening below the stage 
there is a hole, through which the metal, when melted, flows, 
and this is stopped by clay or earth, easily removed by aa 
iron poker. The ore, which is black, but glittering with 
metallic lustre (like black ore of antimony) is mixed with 
charcoal ]>ounded, and tlie chimney filled with the mixture, 
and, as it falls and consolidates, more is added from above. 
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The 6re, oDce lighted, is kept alive by means of two pair 
of bellows, each made of a goat's skin, Gxed ia some way to the 
stoDe stage, and filled through apertures closed with valves, as 
ours are ; a woman or boy sits between two of these skins, 
and raises and compresses them alternately with the hand ; 
four such skins are thus applied to each chimney. 

The method pursued in the two former instances is ex- 
tremely simple, but, at the same time, very uncertain, whilst 
that employed in the latter presents a decided improvement, 
by the application of the bellows, which, although of no great 
power, yet, by affording a regular blast, renders the ope- 
ration more certain, and the manufacturer independent of the 
weather. 

We shall, in the following pages, see the, at first, gradual, 
and, subsequently, from the great improvements in machi- 
nery, very rapid steps by which this manufacture has been 
placed in its present leading station amongst the staple com- 
modities of this and of other countries. The very high degree 
of perfection to which it has attained, has not only rendered 
it suitable to a variety of purposes, to which, until lately, it 
was not considered applicable, but has also rendered it an 
extensive article of exportation to every part of the world, and 
of the very first use and importance to the agricultural and 
manufacturing interests of our own country. 

We cannot do better than conclude this introductory chap- 
ter in the words of Locke:* — " Of what consequence the 
discovery of one natural body, and its properties, may be to 
human life, the whole great continent of America is aeon- 
vincing instance ; whose ignorance in useful arts, and 
want of the greatest part of the conveniences of life, in a 
country that abounded with all sorts of natural plenty, I 
think may be attributed to their ignorance of what was to 
be found in a very ordinary despicable stone — I mean the 
mineral of iron. And whatever we may think of our parts ov 
improvements in this part of the world, where knowledge and 
plenty seem to vie with each other, yet, to any one that will 



" Eaaj on Itta Ilumui Undcnluuliag," book iv, chap. I'J. 
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seriously reflect on it^ I suppose^ it will appear past doubt^ 
that were the use of iron lost among us^ we should in a few 
ages be unavoidably reduced to the wants and ignorance of 
the ancient savage Americans^ whose natural endowments and 
provisions come no way short of those of the most flourishing 
and polite nations. So that he who first made known the use 
of that contemptible mineral, may be truly styled the Fatlier 
of Arts, and Author of Plenty.'* 
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CHAPTER II. 



BNQLAMO AKD WALKS. 

Herodotus, who died about b. c. 414, tells us that "Uie 
Greeks knew the Pheniciaos fetclied their tin from Britain." 
His remark establislies the fact of a trade of some Etanding ; 
and caD we suppose that the Britons during that intercourse, 
seeing the ships of their viaiturs, with all the usual requisites, 
iron arms and appointments, did not, even if before ignorant 
of iron and its uses, become fully instructed how to obtain it 
from ita ores, and probably to form it into such things as they 
saw used, or as the Phenicians from accident or shipwreck 
might need to replace losses. More to confirm the preceding 
supposition, that the Britons knew and practised the manu- 
facture of iron, we may remark, that Henry (in his Great 
Britain, vol. ii. p. 215, quoting Diod. Sic lib. 5, sec. 22,) 
informs us that the Gauls were of the same origin, and spoke 
the same language as the ancient Britons, and that the 
Gaulish nations got possession of these coasts. It is un- 
reasonable to suppose that a warlike nation should colonise 
Britain, and that the colonists should not bring with them 
their knowledge of iron and its uses in arms, &c., and at 
once labour to supply themselves. The Gauls were well 
skilled in mines. Strabo and CEesar tell us in the Siege of 
Bourges, " they have great iron works, and every kind of 
miue." — See chap. s. on France. 

The worship of Baal, apparent in the Druid worship, may 
originate from the Phenicians, and would seem to mark the 
intimate connection of the two people, and Uie consequent 
probability that they taught their arts also to the Britons. 
The Phenician exclusive trading witli Britain appears to 
have lasted about 300 years, till interfered with by the 
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Greeks at about the time when Aristotle flourished (he died 
B. C.322), and he speaks of the Britannic Isles. Pytheas, of 
Marseilles, 330 yeara b. c, aeems the first of the Greeks who 
discovered the British Isles. That people speedily used the 
discovery, and commenced trading for tin, an article much in 
request both m Greece and Asia, and for which large dealings 
seem to have been carried on then, and previously for a long 
time by the Phenicians. This intercourse may have mate- 
rially civilised the Britons, and have brought the nation to 
the degree of advancement it attained prior to the Roman 
invasion, which did not happen till after the lapse of about 
250 years. 

Polybius wrote, about 190 years b. c, a book now loBt 
concerning Britain, and the management of tin there, a proof 
the Greeks traded there long before his day. — Henry, Great 
Britain, vol. ii. p. 209. The Syracusans certainly visited 
Britain up to b. c. 214, at which time they procured there 
and brought away a tree for a mainmast of the colossal ship 
of Archimedes.— Athen. Deipnos, lih. 5. c. 10. 

The causes which operated to change the direct trading 
between the Greeks and Britons it seems difficult to deter- 
mine, nevertheless they proved beneficial to the GauU, 
through whose country, as we are informed (by Diod. Sic 
1. 6, sec. 22, p. 347,) a vast trade of tin was conducted. The 
tin ingots were carried from Cornwall to the Isle of Wight, 
sold to the foreign merchants who resorted there, and by 
them were landed in Gaul, and taken overland in about a 
month to the mouth of the Rhone. The same writer states, 
" Those Britons (of the Land's-£nd, Cornwall), live in a very 
hospitable and polite manner, which is owing to their great 
intercourse with foreign merchants." Cxsar also states (De 
Bel. G. lib. 5, c. 13,) that before his time the trade of Britain, 
being carried on by the Gauls, the greatest number of ships 
from the Continent came to the Kentish ports, whose inha- 
bitants were the most polite and conversant with foreign 
merchants. 

Thus a mass of evidence brings us to the certainty that in 
this so civilized state of the Britons, they had acquired or 
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previoosly knew the art of niioiDg well ; and that iroa making 
and manufacture of arms were known and practised, it seenu 
impossible to disbelieve. HenTy(Great BT]tain,Tol. ii.p. 136,) 
writes, "it is abundantly evident that oar British aoceston 
had discovered or been taught tbe art of workii^ tin, lead, 
brass, and iron before invaded by the Romana." The Irath 
of this is confirmed by Strabo, who meutioas that iron ma 
one of the exports of Britain, as well aa com, cattle, gold, and 
silver. Lib. iv. p. 200.* 

Having resolved to punish the Bntons (or assisting the 
OauU in their wars with him, the difficulty which C«sar found 
to obtain information relating to Britain, before be ventured to 
present himself and army as invaders, led him to the conclu- 
sion that the merchants and others were acquainted only with 
the neighbourhood of the sea-coasts, and country opposite to 
Gaul (as mentioned Cees. de Bel. G. lib. iv. c. 20); but it 
appears rash to adopt thb inference, which his £ubse<]uent 
remarks seem not to justify. The jealousy of the Phenician 
traders in tin bad, it may reasonably be inferred, descended to 
later merchants, and would render them also very eilent when 
questioned as to the source of their profits, and the detail 
of British statistics. When, however, Cxsar tells us that the 
other parts of Britain were unknown by, and bad no trade or 
intercourse with foreign nations, it is an assertion in some 
degree improbable, if we refiect on the variety and extent of 
the exports ; aud review bis own subsequent remarks upon 
the military discipline, arms, and warlike opposition of the 
Britons to him; and also upon the knowledge and learning of 
the Druids, who sent ihe embassy to him after their know- 
ledge of Volusenus' visit of observation, and Comius' return 
with those ambassadors. Cesar's first invasion, (55 b.c.) 
was vigorously opposed, and after much fightmg, and 
other battles of almost doubtful issue, Ciesar granted a 
peace, and in less than a tnontk from the day of his landing 
left Britain. His next expedition iu the following spring 
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arrived and landed, unopposed, at the same point, five legions 
and 2000 horse ; after some twelve hours, he found the 
British, who attacked his army, and were worsted. Next 
ensued the grand contest with Cassibeiaunus, whose cavalry 
and chariots chai^d the Romans vigoroutily; further en- 
gagements occurred at the Thames, but the Romans prevailed. 
Cassibelaunus still retained 4000 war-chariots, and hie roiii- 
tary skill was very remarkable. These war-chariots were armed 
with scythes and hooks, for cutting and tearing : they were 
terrible to tlie Romans, and Cesar's account of the great skill 
of the British in the use of them, sliewa the progress of that 
people in the art of war, as also does his detail of the arms of 
their cavalry, long shields, broad swords, and long spears. 
This rehearsal of the accounts of Caisar's invasion is here 
given to show that Casar himself proves to ua that the British 
were not so uncivilised, and points to the fallacy of the notion 
that the British then had iron only in such very small quan- 
tities, that it was consequently made into money* and orna- 
mental articles, Cffisar's first stay was about three weeks; 
bis second about four months ;t in both which (his narrative 
shows) his constant care and attention were requisite to 
maintain his footing, and he never extended his personal 
inspection far into the country, not beyond Verulam.J Bri- 

* " UluDlar lut Kico, aut lalcii fBrreii, adcertum poodus BxamiDalis pro uummo.'' 
Cffiiai lie Bel. Gal. lib. v. c. 1!. Thej uu eithec biau, or iioa riogi.aDil plain ofk 
certam weight, for juonej. 

Gough'f " Camden," 17B9,— Tianilaled from llie edition of 1607. 

F. 65. " 1 bave already obierved from Ca:aar Ihal l)ia anclunl Uiilani uied biui 
money, or iroD rings, or ptalei of a cerlain neighi. and tome pcnoos preiead la ban 
teea tome orihem fouud in uriii," 

Mr. Edward Lluyd, in bii Intel* Ibraugb Corawall, lenl ia « lelUr to TbDmai 
I'oDkio, Esq., dated Falmoulb, Nov. 29, 1700, tbe oulliaes of i»o iron pUlei, 
whereof leveral hoise loads were fauud about sin yean before, lie queries whether 
lb«y might not be Ihe Biiiisb moaej meationed by Cieiiir, oa which Mr. I'oQkin, 
M. S. B., p. 193, remarkit— " I am apt to belieic Mi. Ltuyd cuncludvt lighllj," 
kod thmaddi — " Thitprewnl year, 1730, » the; miie pulling down 
lower, end wme veiy old buildiogs, si QDconDiic. ibe leat of the laitt Lord BoUud, 
about ft peck of the lamesorti, but of larger bile, were found in parts of aa old will 
ihera." — D(. Borbsc vograved all iheie ipccimeni in the aecood edition of bii 
" Antiqailieaof CoTDwill," p. 74. 

r Cbui qiulMd Driia.n, !6lb Stpt. 54 a.r. | SOibo, lib. iv. p, SOO. 
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tain had for 500 years been, aa we bare occo, a tndiag 
country, visited by Phenicians, Greeks, Gank, and protali^ 
by several other nations, many of whkfa mast have bos ia 
tam visited by Britons, whose Druids, (famed far karpmy 
originating Trom Asia), we find, taught uefnl arts to ibe 
people. We have seen that the Gaols and tlas people wbk 
skilled in war and minii^, in tradii^ aod t^oMmtt, tmd 
why not io the reduction of their abuodaot 'mm orb to » Imc* 
extent for their own uses, aod for export, M befcre rimva 
from Strabo. 

The articles of liuary, gold cbaias, driokiag ^amm, aafcar 
cups, which healsomentiooaasimpoetedfaithe — rftta Sa- 
lons, would shew advanoed irfnrmwit aaoas their pmaenb 

We will now dtamtss cniiidy tUe part «f «v MtyHi; 
having] it is hoped, advanced proof tbat •■ i 
part of Cxsar's narrative with others, we f 
troUi, the only legitimate object of iMtory. 

The payment of tiibate, whid Jaliaa Ca^ imfamt ^ 
Britain, was never fully made, and AagvlwdU aat tatmm 
it except with threats, (b.c. 25, to a.D. 12—31.) Wt ■■■• 
princes did give tribole aod pnaeota. Ea T%cnw'» iVfp^ W 
accepted what was given in the nae way, a«d llMae neas W 
have been a good nndefslanding. Cafipla'* ia«aa, veleas 
adventure and inraskw. a.o. 40, (Soetaaiaa, ia Ca%. c 44.> 
needs here do other notice. At Uk infmiam (■ Ac hh^ ^f 
Claudius) commanded by Yiii[iiaii, a.*, 4S« an* mtm la 
have made great adrancea,* and we amaA, ibat Aav f(»- 
gress was contiooal to the year A.i>.6l,a' 
his snail army of veterans o 

his imponant victory over Qaeea B'^'fifM mi her ■ 
host. From this period the Eonaaa apftar I* ha** a 
poseesaion of their do ' ' 

■aw fit, the mano&ctare of saeh tbiaga aa Ihay a 
seven campaigDe of Agricot8,t to AJt. 8^ o ~ 
of our object than the knowledge of hia i 

■ TKiiuf , Aasd. fib. in. c S3, '--'it ■«• m Mt bwi • pmt Mf W -^ 
•ikd ntichinu, ind ^pfug. 
I 1j[iiiiiili 111 ml it iliiJi jwii ■■ PiiiM. laJiiBfcdiiaj (aa 
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to promote arts and civilization everywhere, so stimulating the 
Britons to improve themselves. 

The Eaiperor Adrian passed over into Britain in the year 
of our Lord 120, accompanied by the sixth legion; part of 
this body of troops was stationed at Bath, as may be inferred 
from two sepulchral cippi, discovered there some years since, 
commemorating an officer of this legion. During the year 
ensuing his arrival, the fabrica, or great military forge, was, 
probably by his directions, established at Bath. No other 
time is so likely for its erection as the interval during which 
Adrian remained in this country. These advantageous estab- 
lishments had been lately introduced amongst the Romans, 
and difierent parts of the empire already had iheir fabricw, 
from which immense utility was found to be derived. It ia 
reasonable, therefore, to suppose, that an Emperor like 
Adrian, attentive to warlike affairs, skilled in tactics, versed . 
in military discipline, passionately fond of his legions, ever ' 
desirous to promote their convenience, and assist their im- 
provements, would transport into Britain, as early as possible, 
an establishment from which such numberless advantages had 
been produced on the Continent. Buth would be a spot of 
all others calculated for such an edifice; contiguous to the 
hills of Monmouthshire and Gloucestershire, where iron ore 
was found in the utmost plenty, and centrical in situation for 
the distribution of the arms, which were made at its furnaces, 
to every part of the kingdom. 

The fabrica of which we are speaking was a college of 
armourers, where the vutious military weapons used by the 
Roman soldiers were manufactured. The business of this 
society, and the laws which regulated it, are developed by 
the Theodosian and Justinian codes. It there appears that, 
towards the commencement of the second century, the army 
smiths were created into companies, each governed by its 
own president or head, denominated the primicertus. That 
the employment of these bodies was to make arms for the use 
of the legion or legions to which it was attached, at public 
forges or shops, called fabrictB. erected in the camps, cities, 
towns, or military stations ; that these arms, when forged, 
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were to be delivered to no officer appointed to recciTe Ihtta, 
who laid tbem up in arseaals for pablic sernex; ibat to {verent 
any abuse iu this important branch of militar; ecooamy/aiKl 
to iosore il& proper and inetbodical muagement, do petsoa 
was permitted to forge arms for the imperial eerrice, onlcM he 
were preciouly admitted a member of tbe todelj of tbe Fatni; 
that, to secure tbe cootiBoaDce oftbeir Uboura after tbe; had 
been instructed in the art, a certain yearly stipend waa tilled 
on each armourer, who (as well as bis ofispring) was pn^ 
hibited from leaving tbe employ till he bad attained tbe oSee 
of primicfrim ; aad, finally, that no oue might quit bis bu»- 
nesB witboiil detection, a roari. or stigma was impressed upon 
the arm of each as soon as he became a member of the 
ftJirictu 

These colleges were of two soris, tbe smaller and greater, 
the latter called, by way of excellence, fabrica tacra. Not 
attached to any particular legion, the fabriae tacra supplied 
whole provinces, and sometimes whole kingdoms, with tnilt- 
tary weapons. Of this kind the college at Bath is, M-ith good 
leasoD, supposed to hare been ; fambhing arms not only to 
tJie garrisoo of the colony, but to the troops at Caerleon, 
Chester, and Ilchesler, and to tbe whole army and line of 
stations throughout Britain, and to some bodies of Roman 
soldiers on tbe Continent An establishment of this nature 
wonli) add conaiderubly to tbe consequence of Bath, which 
now became a scene of bustle and bueiness. The road con- 
necting it with tbe opposite side of the Se^enj was enlai^ed 
and repaired, as it supplied the foi^es with tbe iron manulac- 
tured at them, which, dug up in the Forest of Dean, and in 
tbe hills of Monmouthshire, was transported across the river 
at Lydney, landed at Aust, and brought to Bath by a military 
way, running nearly parallel with the upper Bristol road. The 
constant demand fur military weapons from all parts of the 
kingdom gave an additional life and spirit to the city; its 
intercourse became general, and the roads which branched 
from it, in every direction, were crowded with vehicles that 
conveyed to diS'eteut places tbe various destructive imple- 
ments of war made at \\s fabrica. 
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The wise, vigilant, and accomplished Adrian, duriog hi« 
stay, was active and diligent in improving the people; from 
his time, his succeggora continued to work the iron mines, till 
the final abandonment of Britain, by the Romans, about 
A. D. 409. j 

Immense beds of iron cinders, relics of the Romans, have 
been discovered in the Forest of Dean, in Monmouthshire. 
Four miles north-west of Bolston Gaer, which lies near Miekin, 
the seat of William Bassett, Esq., under a large bed of cin- 
ders, a coin of Antoninus Pius was found in 176'2, together 
with a piece of fine earthenware, charged with greyhounds, 
hares, &c., which the workmen broke to pieces. In Yorkshire, 
and other counties,* cinders have also been discovered acconf 
panied with coins, all which evince the frequency of iron foun- 
dries during the period of the Roman reign in Britain.+ 

The Romans introduced iron foundries in Siluria, at Mon- 
mouth, Hadnock, Keven PwUdu, and other parts of the coun- 
try, j: To the disturbed state of the country after the Romans 
left Britain, is to be attributed the suspension of the produo- 
tion of iron. 

The conquest of Britain by the Saxons, a tedious and i 
bloody era, seems to have been at first neaily destructive of I 
all enei^y in the arts, and especially as relates to mines and [ 
making of iron ; yet we cannot be surprised at the honour I 
bestowed by the Anglo Saxons, on artificers who excelled f 
in fabricating swords, arms, and defensive armour, (Wil- 
kins. Leges Sax. p. 25.) all persons being required by law 
to have arms. 

In the history of the five kings of England, from the unioa J 

* Our iron mines were u well knowa to (he TtomanB, ai iliose of lead, at a 
from an altar discoTered at one of iheir walled tonoi, t'onderruin, or llenwi 
•ciibed lo JupilcF DolicheDui. the deity wbo pietiJcd ovci l)ti> melal. — II 
Hal. Hul. A'orlfc«mh.r(a».(, vol. i. p. 1 18. 

t Mutgrnve, in his " Belg. Bril." cap. llii. KC. 4. lajri — ■' Aa Ngirdi in 
bett iDd worst inslrument of life, il is manifeat Ibal, in ibe time of the aocii 
wu produced in the coanlry oF tbe Silurei (inhibitanla dF Soulb Wales), and 
ia FoiDices, which Ibe halFbnrntailiei id be seen ia il al Ihli day in gieat iban 
atwl Ihe aitu of Calpuniitu, raiaed to Jupiter DoliclieDus, as piulecloi of iron 

I Willianu'a History oF Moamoulhsliite. 
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of the Heptarchy by Ecbert's conquest, we have sought 
UDsaccessfully for information upOD our subject. 

The Danes having been at length subdued by Alfred, that 
eicellent monarch, being at peace twelve yeare, did all he 
could to improve trade, naval power, and the arts, among his 
subjects ; but we do not discover either in this reign or in 
that of bis son Edward, or grandson Athelstan, (who died, 
941,) any matter in aid of our history of iron. 

The same may be also said of the succeeding seven reigns, 
to Canute the Greal, (18th king of England, who died, \.d. 
1036,) who, having subjected England, wisely resuscitated 
commerce and the arts. As no particular mention is made 
of iron, in this and the reigns of four succeeding monarchs 
to the conquest, it is uncertain to what extent the manufacture 
was carried on; but Camden states, that in and before the 
reign of William the Conqueror, the chief trade of the city of 
Gloucester was forging of iron ; and it is mentioned in Dooms- 
day book, that there was scarcely any other tribute required 
from that city, by the king, than certain dicars of iron, and 
iron bars, for the use of the royal navy. The quantity re- 
quired was thirty-six dicars of iron — a dicar, containing ten 
bare, and one hundred iron-rods for nails or bolts. 

Giraldus Cnmbreusis, who lived in the twelfth century, says 
" the Forest of Dean amply supplies Gloucester with iron." 

During the period from the Conquest to the death of John, 
iron and steel were imported into Britain from Germany and 
other countries ; the "German merchants of the steel-yard" 
are thought by some to have derived that name from the great 
quantities of iron and steel which they imported, and sold at 
a place called the steel-yard. The art of making defensive 
armour was, during the same period, brought to such per- 
fection, that a knight completely armed was almost in- 
vulnerable. 

lu the north of England mines were very rare ;* there were 
so few in the reign of Edward the Third, that the governor of 
Berwick-upon-Tweed, in the year 1376, was obliged to send 
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for miners from the Forest of Dean, and the more eouthem 
parts, to assist him in retaking the town from the Scots. And 
in the tenth year of the preceding reign (Edward the Second), 
iron mines were so scarce, that the Scots, in a predatory expe- 
dition which they made in that year, met with no iron worth 
their notice until they came to Furiiess, in Lancashire, where 
they seized all the manufactured iron they could find, and •! 
carried it off with the greatest joy, though so heavy of ci 
riage, and preferred it to all other plunder. 

By an Act passed in the twenty-eighth year of Edward the 
Third, no iron manufactured in England, and also no iron 
imported and sold, could be carried out of the country, under 
the penalty of forfeiting double the quantity to the king ; and 
the magistrates were empowered to regulate the selling price 
and to punish those who sold at too dear a rale, accord- 
ing to the extent of the transaction. 

Although the art of forging iron had been so long, and so 
extensively in practice, there is no trace of the precise period 
at which the art of casting was discovered ; in the year 1327, 
we hear of cannon, which are then supposed to have been first 
used in England, by Edward the Third, in his invasion of 
Scotland. 

That fire-arms were used in France about the same time* 
appears from the following article in the accounts of thi 
Treasurer of War, A. D. 1338. "To Henry de Faumichan, for] 
gunpowder and other things necessary for the cannon, at tl 
siege of Puii Guillaume.*" 

Edward the Third had cannon with his army at the famoi 
battle of Cressy, and still mure famous siege of Calais, in 
year 1346. 

The illustrious Petrarch, in one of his dialogues on the 
remedies of good and bad fortune, which were written a.j>. 
135S, speaks of cannon as a comparatively new invention. — 

" O. — 1 have cross-bows, and other machines of war. 

"R. — I am surprised that you have not also some of those 
inBtnuaents which dischai^e balls of metal with most tremen- 
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dous noise, and flashea uf fire. These destructive plagues 
were, a few years ago, very rare, and were viewed with (he 
greatest astonishment and admiration, but now ihey are become 
IS common and fumiliar as any other kind of arms. So quick 
and ingenious are the minds of men in learning the most per- 
nicious arts." 

Cannon, or, as they were then called, bombards, were all 
made of iron, until about the middle of the fifteenth century, 
when a mixed metal, called font-metal, or bronze, was 
invented. In 137H, Richard the Second gave a commission 
to Thomas Norwich, to buy two great and two small cannon 
in London, or any other place. Besides great guns, a smaller 
kind of fire-arms, called " hand-cannon," came into use at this 
time. They were so small and light, that one of them was 
carried by two men, and fired from a rest fixed in the ground. 
The 400 cannon, or the greatest part of theni, with which an 
English army besieged St. Malo, in 1378, must have been of 
this kind. 

During the fourteenth and fifteenth centuries, iron and steel 
were imported from Germany, Prussia, and other places, and 
also iron from Spain. But as several improvements in the 
manufactures had taken place in the course of this period in 
England, laws were made towards the end of it, against im- 
porting any of the articles manufactured in this country in 
iron and steel. Upon a petition to the House of Commons, 
A. D. 1483, from the manufacturers of Lo:idon and other towns, 
representing the great damage they sustained by the impor- 
tation of the articles which they manufactured, an Act was 
passed against the importation of knives, hangers, tailors' 
shears, scissors and irons, fire-forks, gridirons, stock-locks, 
keys, hinges and garnets, spurs, bits, stirrups, buckler-chains, 
latten-nails with iron shanks, buckles for shoes, shears, iron- 
wiie, iron candlesticks, grates, and other articles of home 
{tfoduction. 

We are without any particular information respecting the 
progress made in the manufacture of iron, until the reigns of 
Elizabeth and James the First; there is no doubt, however, of 
the works having materially increased in many parts of the 
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country, and particularly in Sussex. We learn from Leland, 
speaking of the Forest of Dean, that " the ground is fruitful 
of iron mines, and divers forges there to make iron ;" also, in 
Somersetshire, " iron ore found of late at Mendip, and iron 
made there." In Camden, we find " Sussex is full of iron 
mines everywhere, for the casting of which there are furnaces 
up and down the country, and abundance of wood is yearly 
spent; many streams of water are drawn into one channel, 
and a great deal of meadow ground ia turned into pools, for 
the driving of mills by the flashes, which, beating with ham- 
mers upon the iron, fill the neighbourhood night and day with 
their noise. But the iron here wrought is not everywhere of 
the same goodness, and, in general, more brittle than Spanish 
iron. It yields, however, no small profit to the proprietors of 
the mines, who cast cannon and otlier articles in it." He also 
mentions Yorkshire and Staflbrdshire — of the former, " Shef- 
field, remarkable, among many other places hereabouts, for 
blacksmiths, there being much iron digged up in these parts;" 
of the latter — " the south, which has much pit-coal and mines 
of iron, but whether more to their loss or advantage, the natives 
themselves are the best judges, and so I refer it to them." 

In 1558 an Act was passed that timber should not be 
felled to make coals for burning iron. It was enacted that no 
timber, of the breadth of one foot square at the stub, and 
growing within fourteen miles of the sea, or of any part of the 
rivers of Thames, Severn, or any other river, creek, or stream, 
by the which carriage ia commonly used by boal, or other 
vessel, to any part of the sea, ahall be converted to coal, or 
fuel, for the making of iron. This Act not lo extend to the 
county of Sussex, nor to the weald of Kent, nor to any of the 
parishes of Charldnood, Newdigate, and high in the weald 
of the county of Surrey. — 1 Eliz. c. 16.* 



* Iron <*i[«, in Eagtapd.iiU, beFure IG6B, all made and driwn \>j main ilreagth 
•Ime. Id the Fomi of Dein, pad elMwhere, ih« Geimaiu iIicd inirailuced the art 
of dnwiag it by i mill. The gmlesl part of the iron itire, dud ready-mide wool 
cattli, had been hilheilo imported. — Gutig'i'i Catmlin (addiiiosi). 

The iron aod wire works, aear Abbe; Tiolem, were ereclod by Germani. — D. 
WiUiami't Hutory tf Monmmtlhhirt, 
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In 1681 a further Act was passed, to prevent the destriiclion 
of timber, setting forth that, by reason of the late erection of 
sundry iron-mills, in divers places of tins realm, not far distant 
from the city of London, and the suburbs of the same, or from 
the downs and sea-coasts of Sussex, the necessary provision 
of wood, as well timber fit for building, and other uses, as also 
ail other fellable wood serving for fuel, doth daily decay and 
become scant, and will in time to come become much more 
scarce, by reason whereof the prices are grown to be very 
great and unreasonable. For remedy whereof, it was enacted, 
that DO Dew iron-works should be erected within twenty-two 
miles of London, nor within fourteen miles of the river 
Thames, nor in the several parts of Sussex near the sea 
therein named, neither should any wood within the limits 
described, be converted to coal, or other fuel for making of 
iron. — This Act not to extend to the woods of Christopher 
Darrell, in the parish of Newdigate, within the weald of 
Surrey, which woods have been, and are preserved and cop- 
piced by him, for the use of his iron-works in those parts. — 
23 £li£. c. 5. 

A subsequent Act prohibited the erection of any new iron- 
works in Surrey, Kent, and Sussex, and ordered that no 
timber, of the size of one foot square at the stub, should be 
Dsed as fuel at any iron-work. — 27 Elis. c. 19.* -f- 

• Godfrey Bai, of liege, Kl up it DBrirord, in Ihe ycDc 1590, the firit iron mill 
(m iliuiog ban. — Giivgh'i Cam^Ia^ (addiliODt). 

* In liie Stradliag CDireipoadence, edited by iha Rev. J. KIgnlgomery Titheroe. 
ve Rod l(i« foUowiog letter aa llie scuoilj of iruD in G limarganihire ia Iha reign aF 
Uueen Elizabelh, 1586, 

" Te Ihi 'izlil uw. "■.1 Gfl^^wf eoun Sr. Edaarde SlTadling, Knightt. 
'■ Sr., 1 am enlrealed bj Ilobert Heniley, the bsarcr heiaf, la enforme yuu of Ihc 
lioelh of a bargajne betwine liim and one Tbomu Sullej, lale aF Si. Alhsot of yot 
Deere neigbbourlioode. louchiage on anvyle web be did lett iuiu> l)ie asyit SuiUj for 
• jtn. The Imrgayne i> witnessed by two p'sona, vii. Jobn Wallei, clsilie, miTiiner 
oF Porlocte, and Joba Beardc oF Belworlhye, wba iiyctb tbal, about our Lady-day 
lul pwt, H«bl. Hemlej did sell lo I'eita Ihe aayd anvyle In ibo aayd TlioniM Suiley 
■I ft nnl t>( iiii. iiiid. foi tbe yeie ; wilb further coadicon that yf the uyd Robeil, or 
u; of hii brolhen, woulde require to have agayne tbo »yd anvjil into tiidre pos- 
■BaoD wlhtn Ihe aiyd yete, ihen, upon ooo tjitei'a warninge, the tayde aovyla xai 
10 be miored. and lie lo abuts aF the rente according to the lyme that be paaieuod 
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The scarcity of fuel for the iron-works being now severely 
felt, persons interested in tlie niBniifacture naturally turned 
their attention to the subject, with a view to find a substitute, 
if possible, for thai fuel of wbicli they had been deprived ; and 
attempts »-ere made by many persons, in the reigns of James 
the First and Charles the First, to smelt iron with pit-coal, 
but without success; and, consequently, the iron-works in 
many parts of the country were stopped entirely, and in other 
parts materially decreased, 

The fulluwing account, taken from the Metallum Mortis, of 
Dudley, published in the reign of Charles the Second, gives a 
full and interesting history of his own various experiments for 
the smelting of iron with pit-coal. It commences with an 
epistolatory dedication lo the king, which is followed by a 
long prefatory epistle to parliament, wherein, amongst Other 
information, petitions, &:c., he says : — 

" My dear Master, — Our sacred martyr, Charles tha 
First of ever blessed memory, did animate the author, by 
granting him a patent in the fourteenth year of his reign, for 
the making of iron, and melting, extracting, refining, &c., all 
minerals and metals with pit-coal, sea-coai, peat, and tur^ 
which was extinct, and obstructed by this uimatural and i 
paralleled war." This concluded with a letter: 

" To the reader, especially of England, Scotland, 
and Wales : 

" The injury and prejudice done unto me, and to this island, ■ 
my native country, for the making of iron with pit-coal, &c.,J 
moved me, in the negligence of better wits and pens, to apo* 1 
logise for it in the ensuing treatise ; and believe me, reader, 

Ibe uoie. Tha ptyei jfI dulhe Usiifie ibii bapgayoc srt honeat and cretiililB; uher- 
fore I beseech yow eilend yor lawfull favor Ig my honcile oountreymnn accordingt 
to the equilye uf bis cauu ; lo thall jtta hate ma ctef ready la requite you oi any 
. DUgbbour or yon in iba like cause, oi greater, ai occaiiaa ihalt mDve. 

" Thw, making lo you and to my good ladye toy righl harlj cDinsndiciiii*, dot 
uka nj lean of yon. 
'' AttinjbNie, ComUydonham, tbii ixixlh of June 1566. 

■' Yoi very loving frend aitd coeen, 
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it was no private or political design in my invention, but mere 
zeal, becoming an honest man, Patritr, parentibut, et amtcis, 
tbftt engaged me, after many others tailed in these inventions, 
for the general good, and preservation of wood and timber, 
which, 

lEque paupenbui IcKupletibuique, 
.£que DBgleelis puerit leoibusque nocebit. 

" Dud, Dudlev." 
He then proceeds : — " Having former knowledge and de- 
light in iron-works of my father's, when 1 was but a youth, 
afterward, at twenty years old, was I fetched from Oxford, then 
of Baliol College, anno 1619, to look over and manage three 
iron-works of my father's, one furnace, and two forges, in the 
chase of Pensnet, in Worcestershire ; but, wood and charcoal 
growing very scanty, and pit-coals, in great quantities, 
ahounding near the furnace, did induce me to alter my 
furnace, and to attempt, by my new invention, the making 
of iron with pit-coal, assuring myself, in my invention, the loss 
to me could not be greater than others, nor so great, although 
my Buccess should be fruitless; but 1 found such success at 
first trial as animated me, for, at my trial, or blast, I made 
iron to profit with pit-coal, and found facere est addere 
intenlifini. After I had proved by a second blast and trial, the 
feasibihty of making iron with pit-coal and sea-coal, I found 
hy my new invention the quality to be good and profitable, 
but the quantity did not exceed above three tons per week, 
though I doubted not in future to have advanced my inven- 
tion to make quantity also. 

" Immediately after my second trial, I wrote to my father 
what I had done, and, withal, desired him to obtain a patent 
for it from King James, of blessed memory ; the answer to 
which letter 1 shall insert, only to show the forwardness of 
King James, in this his much animating the invention, as did 
others — 

'•■Son Dudley, — The King's Majesty being at New- 
market, I sent Parkes thither on Saturday, to some iiiends of 
mine, to move the King's Majesty for my patent ; which he, 
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coming on Sunday morning, in the afternoon his Majesty sent 
a warrant to Master Attorney to dispatch my patent, for the 
which I am infinitely bound unto his Majesty, that it pleased 
him, of his great grace and favour to dispatch it so soon. I 
have been this night with Master Attorney, who will make 
hasle for nie. God bless you, and commend me unto all 
my friends. 

'"Your loving father, 

" ' Edward Dddlbv.' 

" This Richard Paikea, of Parkhouse, Esquire, in the letter 
he fore- mentioned, was the author's brother-in-law, which did, 
about one year after the patent was granted, carry from the 
author much good merchantable iron unto the Tower, bjr 
King James' command, to be tried by all artists, who did 
very well approve of the iron ; and the said Parkhouse had a 
fowling gun there, made of pit-coal iron, with his name gilt 
Upon the gun, which gun was taken from him by Colonel 
Leveson, Governor of Dudley Castle, and never restored. 

"The said Richard Parkhouse's son, my nephew, Edward 
Parkhouse, the 5th January, 1644, pressed me much to put 
pen unto paper to what I have done in the invention of 
making iron with pit-coal and sea-coal, not unknown unto 
this country, and to niy brother Folliott, Esquire, and myi 
nephew Parkhouse, Esquire, and to my kinsman. Master ' 
Francis Dinghy, to whom I intend to leave the secrets of my 
inventions. Notwithstanding all my sad suHerings from time 
to time, these forty years, in the inventions, my sufleringB in 
the war, and my estate sold for my loyalty, and also my sad 
suflerings and obstructions since his Sacred Majesty's happy 
restoration, many ways; and also upon sundry and many 
references, at the author's very great charge, pains and time 
spent, of four years, in his aged days, for the general good, 
by his invention for the preservation of Great Britain's wood 
and limber. Now, let me show some reasons that induced 
nie to underlake these inventions after the many failings of 
others, well knowing that, within ten miles of Dudley Castle, 
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there be near 30,000 smiths of all sorts, utd nuay iroti-worfcs 
at that time, within that circle, decayed for want of wood 
(yet formerly a mighty woodland coontry). Secsodly, the 
Lord Dudiey'swoods and works decayedfbat pit-coal and iniB- 
atone, or mines, abouodiog apoa his lutds, bat of little nae. 
Thirdly, becaose most of the coal luioes ia tbeae patti^ as 
weU as apoa Lord Dndley'a laada, are coals, tea, elema, and 
twelve yards thick, the top or the opperntoat coal, or veia, 
gotten Dpon the Euperficies of this globe or earth in ope« 
works. Fourthly, under this great thickness of coal are very 
many sorts of ironstone mines, in the earth, clay, or stone 
earth, like baU, in all four yards thick ; also under these iron 
mines are several yards thick of coals, but of these in another 
place more convenienL Fifthly, knowing that, when the 
colliers are forced to sink pits for getting of ten yards thick or 
more, one-third part of the coals that be gotten ooder the 
ground being small, are of little or of no use in thai inland 
country, nor is it worth tbe drawing oat of the pits, unless A 
might be made o&e of by making of iron therewith into cast 
work* or bars. Sixthly, then, knowing that, if there cuuld be 
any nse made of the small coals that are of httle use, then 
would they be drawn out of the pits, which coals produced 
oftentimes great prejudice onto the owners of the works and 
the work itself, and also unto the collieTB, who, casting of the 
small coals tt^etber, which compelling necessity enforcing the 
colliers so to do, for two causes, one is to raise them to cut 
down the ten yards thickness of coaltt, drawing only the bigger 
sort of coal, not regarding the lesser or small coal, which will 
bring no money, saying — he that liveth longest let him fetch 
fire furthest. Next, these colliers must cast these coals and 
slack or dross out of their ways, which sulphurous small coal 
and crowded moiat slack heat naturally, and kindle in the 
middle of these great heaps, often sets the coal works on fire, 
and flaming out of the pits, and continue burning, like Mtaa, 
in Sicily, or tlecla, in the Indies. 

" Yet, when these loose oulphurous composts of coal and 
slack being consumed in process of time, the fire decays; but, 
notwithstanding tbe fire hath continued in some pits many 
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years, yet colliers liave gotten coaU again in those same pits, 
the fire not penetrating the golld and firmer wall of coala, be^ 
cause, pabulum ignis est aer, the air could not penetrate, but 
pass by it in the looge coal and slack, for coining into those 
pits afterwards, I have beheld the very blows of pikes or 
tools, that got the coal there formerly. Also from these sul- 
phurous heaps, mixed with ironstone (for out of many of the 
same pits is gotten much ironstone or mine), the fires heating 
vast quantities of water, passing through these soughs or 
adits becometh as hot as the bath at Bath, and more healing 
and sovereign even for old ulcers and sores, because many of 
these butha proceed not only from common sulphur and vitriol 
of Mars, but also from Solar sulphur in this ironstone. I 
hope Jilii artis will excuse my digression from the making of 
iron with pit-coal, sea-coal, peat, or turf, and the melting of 
mines and metals, and refining of the same with the like fuel. 
The first patent being granted by King James, for thirty-one 
years, in the nineteenth year of hiu reign, upon just and true 
information, that the author had, the year before, made many 
tons of iron with pit-coal, at a furnace, or iron-work, in the 
chase at Penanet, county of Worcester, besides cast-Jroa 
works of sundry sorts, with pit-coal ; and also at two forges, 
or iron-mills, called Cradley Forges, fined the said iron into 
merchantable good bar-iron. But the year following the 
grant, or patent, for making of iron with pit -coal or sea-coal, 
there was so great a flood by rain — to this day called ' the 
great May-day flood ' — that it not only ruinated the author's 
iron-works and inventions, but also many other men's iron- 
works ; and at a market town, called Slurbridge. in comitatu 
Wifforniw, although the author sent with speed to preserve 
the people from drowning, one resolute roan was carried from 
the bridge there in the daytime; and the nether part of the 
town was so deep in water, that the people had much ado to 
preserve their lives in the uppermost rooms in their houses. 

" My iron-works and inventions thu^ demolished, to the 
joy of many ironmasters, whose works escaped the flood, and 
who bad often disparaged the author's inventions, because the 
author sold good iron cheaper than they could atford it, and 
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which ioduced many of the iroiuaMton to rrmpiiin wilo 
King James, avemDg that the inm wu not ipeic hmto blc. As 
soon as the aatbor bad repaired his wocks and ioTentioas, to 
his iM> Nnall charge, they so far pt«*ailcd with King Janes, 
that tbe aotbor was coromanded, with all speed passible, to 
send ail sorts of bar-irou ap to the Tower of London, fit for 
making ol maekets and cubines ; and tbe iron being bo tried 
by artists and smltlis, that tbe ironmasters and tronmoagMS 
were all silenced, uutil tbe tweoty-first of King James. At 
the tben Parliament all mooopoltes were made null, atid 
diTers of the ironmasters endeavoored to bring tbe indention 
of making irtw with pit-coal, &c., nithin the compass of a 
monopoly; bat the Lord Dudley and the author did prcTatl, 
yet the patent was limited to continue but fourteen years.* 
After which Act, the aullior Hent on cheerfully, and made 
annually great store of iron, good and mercbanlable, and sold 
it unto divers men, yet living, at \2L per too. I also made all 
sorts of cast-iron wares, as brewing-cisterns, pots, mortars, 
and better and cheaper than any yet were made in tliese 
nations, with charcoal ; some of which are extant, to be seen 
by any (at the author's house, in the city of Worcester) that 
desire to be satisfied of tbe truth in the said invention. 

" Afterwards, the author was ousted of his works and iii- 
vestions before-mentioned, by the ironmasters and others, 
wrongfully — over long to relate ; yet, being unwilling his 
inventions (having undergone much charge and pains therein) 
should fall to the ground, and be buried in him, made him act 
forward his inventions again, at a furnace called Himley fur- 

* " Praikled ilto, lad be il decUnd sad cnactcci, thai lliii Acl, oi any ilecliti. 
dao, ptDiltiao, penillie, farieituie, oi olhec Ihing before mmciaDed, ihill nol sxlend 
lo ot be ptejndiciill la i giiunl or priviledge far or concerning (lie melting of iron 
•wet. and of matiiiig the Hme iolo cail-workei or birte«, wilb letcoatH Or pic- 
colics, by bit Majiitiet leUret palrot, ander the Creal Seile of Kn|[Unil, bearing 
due tbe (weiitilli day of Februatie, in tbe DyaetecDth yeare of hii Majitlici lliigne 
of England, mide or grauntcd lo Kdnaid I«rd Dudley, but llml the tame toTerall 
lettnt palcQl and gniuale ihalle and letnayne uf (he like force aad eflect. and ii free 
from the declaraciom. proTiiiont, peoaltiet, and forliailutei before neutioncd, ai if 
Ihii Act had nevet byo had nor made, and poI otherwiie.'' 

31Jm.1,c.3. ■• SiaiuU ••/ M„«»i»lin:- 
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nace, in the county of Stafford, where he made much iron 
with pit-coal; but, wanting a forge to make it into bars, was 
constrained, for want of stock, to sell the pig-iron unto the 
charcoal ironmasters, who did him much prejudice, not only 
in detaining his stock, but also disparaging the iron — Himley 
fiirnace being rented out unto charcoal ironmasters. 

" The author erected a new large furnace on purpose, 
twenty-seven feet square, ail of stone, for his new invention, 
at a place called Hascobridge, in the parish of Sedgeley, and 
county of Stafford; the bellows of which furnace were larger 
than ordinary bellows are; in which work he made seven 
tons of iron per week, the greatest quantity of pit-coal iron 
that ever yet was made in Great Britain. Near which fup- \ 
nace the author discovered many new coal mines, ten yardi | 
thick, and iron mine under it, according to other coal works; 
which coal works being brought into perfection, the author 
was, by force, thrown out of them, and the bellows of his new 
furnace and invention, by riotous persons, cut in pieces, to his 
DO small prejudice, and loss of his invention of making of iroB 
with pit-coal, &c., so that being, with law-suits and riots, 
wearied and disabled to prosecute his art and invention at 
present, even until the first patent was extinct. 

" Notwithstanding the author's sad suilertngs — imprisoned 
wrongfully for several thousand pounds, in the Counter, 
XiOndon, yet did obtain a new patent, dated May 2, anno 14 
Caroli Primi, of ever blessed memory, not only for the 
making of iron into cast works and bars, but also for the 
melting, extracting, refining, kc, all mines, minerals, and 
metals, with pit-coal, sea-coal, &c., for the preservation of the 
wood and timber of this island ; into which patent the author 
for the better support and management of his invention, so 
much opposed formerly at the Court, at the Parliament, and 
at the Law, took in David Ramsey, Esq., resident at the 
Court, Sir George Horsey, at the Parliament, Roger Fouike, 
Esq., a counsellor of the Temple, and an ingenious man, and 
also an ironmaster, my neighbour, and one who did well know 
my former sufferings, and what 1 had done in Uie ii 
making of iron with pit-coal, &c. AH which patentee 
1 
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the 1 Ilh June following the gmnt, not only to pay the author 
all the charges of passing the patent laid down by him, but 
ftlso to lay in, for a common and joint-stock, each man of the 
foor, one hundred pounds, and eo from time to time what 
more stock any three of the patfintees should think fit to be 
laid in, for the making of iron lato cast works and bara, and 
likewise for the melting, &c., with pit-coal, Sic (as above) — 
which articles are yet estant. 

" Now, let me, without offence, insert the opposition we all 
bad, by means of powerful ironmasters, with Sir Philibeard 
Veroat, a Dutchman, and Captain Whilmore, who pretended 
mtich unto his Majesty, but performed not their undertaking, 
which caused the author and his partners thus to petition : — 

" • To THE King's Most Excellent Majesty. 

" 'Tlie humble petition of Sir George Horsey, Knt., Dnvtd 
Ramsey, Roger Foulke, and Dud Dudley, Esquires, humbly 
showeth — That ithereas your petitioners being called before 
the Right Honourable the Lord Keeper, by your Majesty's 
appointment, touching the making of iron with pit-coal. Sec, 
for which they have your Majesty's patent; and seeing that 
Sir Philibeard Veniat, and Captain Wbitmore, who are not 
inventors, have obtained a patent also for the same ; yet, be- 
fore the patent granted, Sir Philibeard was ordered at council 
board, according to bis great undertaking, to perfect it, and 
bis invention within two years; and there hath been near 
three years passed, and yet have made little or no iron ; still 
he opposeth your petitioners, and doth neither benefit himself, 
but hinders your Majesty and the kingdom.' 

"At the Court at Greenwich, Hay 20lh, 1638, his Majesty 
is pleased to refer this petition to Master Attorney and 
Master Solicitor-General, to call the petitioners before them, 
and to compose the differences between them, if they can — or 
otherwise to certify his Majesty tlieir opinions therein. 

" Sir Sidney Montague was then Master of the Requests, 
but Sir Philibeard Vernat and Captain Whitmore, never ap- 
peared any more for their invention. 

" Not long after the wars came on, and caused my partners 
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to desist, since wliich they are all dead but the author; and 
his CBlate (for his loyalty unto his tate Sacred Majesty and 
master), as by the additional Act of Parliament may appear, 
was totally sold. Yet, nevertheless, I still endeavoured not 
to bury my talenU, took in two partners into my inventions — 
Walter Sevens, of Bristow, linendraper, and John Stone, of 
the same city, merchant. After the author had begun to 
erect a new work for the inventions aforesaid, near Bristow, 
anno ol, and there we three partners had in stock near 700/. ; 
but they not only cunningly drew me into bond, entered upon 
my stock and work, unto this day detained it, but also did 
unjustly enter staple actions in Bristow, of great value against 
me, because I was of the King's party, unto the great preju- 
dice of my inventions and proceedings, my patent being then 
almost e.ttinct; for which, and my stock, am I forced to sue 
them in Chancery. 

"' In the interim of my proceedings, Cromwell and the then 

I Parliament, granted a patent and an Act of Parliament unto 
Captain Buck, of Hampton-road, for the making of iron with 
pit-coal and sea-coal. Cromwell, and many of his officers, 
were partners, as Major Wildman and others; many doctors 
of physic, and merchants, who set up divers and sundry works 
and furnaces, at a vast charge, in the Forest of Dean, and 
after they had spent much in their invention and experiments, 
which was done in spacious wind-furnaces, and aho in pots 
of glass-house clay, and failing, afterwards got unto them an 
ingenious glass-master, Edward Dagney, an Italian, then 
living in Bristow, who, after he had made many pols for that 
purpose, 1 went with them into the Forest of Dean, and built 
for the said Captain Buck and his partner a new furnace, and 
made therein sundry experiments and trials for the making of 
iron with pit-coal and sea-coal; but he failing, and his pots 
t>eing all broken, he did return to Bristow frustrate of bia 
expectation, but further promising to come again and make 
more experiments; at which time. Master John Williams, 
Master Dagney 's master of the glass-house, was then drawn 
into be a partner for300^ deposited, and most of it spent 
The said Williams and Dagney hearing that the author had 
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InowJeJge in Uie making of iron will) pit-coal, sea-coal, dec, 
they, from Captain Buck, and the other partners, importuned 
the author, who waa at the time in great danger by the Par- 
lianient, being a colonel of the king's party, to go along with 
ibem into the Forest of Dean, which at that time durst not 
deny coming thither. I observed their manner at working, 
and found it imposBible that the said Edward Dagney, by his 
inventions, should make any iron with pit-coal or sea-coal, in 
pots, to profit. I continued with them till all their pots and 
inventions failed. At every dinner and supper. Captain Buck, 
Captain Robins, Doctor Ivie, Doctor Fowler, and others, 
woald ask the author why he was so confident that iron in 
quantity could not be made by their new inventions T I found 
it a difficult thing to dissuade the partners from their way, so 
confident were they to perform the making of iron with pit- 
coal or sea-coal to profit, that they desired me to come again a 
second time into the forest to see it effected; but at that time 
1 saw their failings also, yet. nevertheless, Captain Buck and 
his partner erected nine works, at the city of Brtstow, in 
which they did fail as much as in their former inventions. 

" But Captain Wildnian — more barbarous to me than a 
wild man — although a minister, bought the author's estate, 
near 200/. per annum, intending to compel from the author 
his inventions of making of iron with pit-coal ; but afterwards 
passed my estate unto two barbarous brokers of London, that 
pulled down the author's two mansion houses, sold OOi) timber 
trees ofi' his land, and to this day are his huunes unrepaired, 
mtno 1655. Captain Buck and bis partner, wearied oJT Owir 
invention, desisting anno 1066. Captain John CopEey, from 
Cromwell, obtained another patent for the making of uim ttilb 
pit-coal and sea-coal; he and his partner set uptiMrir worla 
at the coal works near Bristow, and eodeavoured Uf rtmUit 
assistance to get his bellows to be hhrwa at or utw Um p*t« 
of coal, with which engines the work could tujt bk fwrfwriw 
But the author coming to see the said wr^s, and a/W MMXiy 
diBcovcriee with Captain Copley, his fonnrr *</('*•(''' 
him plainly if his bellows could have Itmt Mv-' ■ 
engines, yet I feared he could not make ir-^ "•*'• W ""•_*£_ 
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sea-coal; he seemed clisconceited, wlicreupon, and without 
these engines, I made his bellows to be blown forcibly, as by 
the note under his hand appears, as followeth : — 

" ' 1666, December 30. — Memorandum, the day and year 
above written : I, John Copley, of London, gent., do acknow- 
ledge that after the expense of divers hundred pounds to 
engineers, of the making of my bellows to blow, for the 
making of iron with pit-coal or sea-coal, near Bristow, and 
near the Forest of Kiugswood, that Dud Dudley, Esq., did 
perform the blowing of the said bellows at the works or pita 
aforesaid, a very forcible and planaibJe way, that one man 
may blow them with pleasure the space of an hour or two; 
and this I do acknowledge to be performed with a very small 
charge, and without any money paid to him for the said 
invention. ' Johm Copley.' j 

"Captain John Copley thns failing in his inventions, anntM 
1667, so he went into Ireland, and all men now desisting from-^ 
the inventions of making iron with pit-coal and sea-coal, the 
author, anno 1660, being sixty-one years of age, and moved 
with pity, and seeing no man able to perform the mastery of 
making of iron with pit-coal or sea-coal, immediately upon 
his Sacred Majesty's happy restoration, the same day he 
landed, petitioned that he might be restored to his place, and 
his patent, obstructed, revived, for the making of iron with 
pit-coal, sea-coal, peat, and turf, into cast work and bars, and 
for the melting, extracting, reining, and reducing of all mines, 
metals, and minerals with pit-coul, sea-coal, peat, and turf — 
which said laudable inventions the author was, and is, unwil- 
ling should fall to the ground and die with him ; neither is 
the mystery or mastery of the inventions effected and perfected 
by any man known unto the author as yet, either in England, 
Scotland, or Wales, all which three abound with pit-coal op 
sea-coal, and do over much furnish other kingdoms, many 
with pit-coal and sea-coal, when they might make better use 
of it themselves (especially Scotland and Wales) both for the 
making iron into cast works and bar, and also for the making 
of sleel, and melting, extracting, and refining of lead, tin, and 
iron. 
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"Tbe author petitioned bis Sacred Majesty sitting at tlie 
council board, for tlie renewing of liis patent ; the reference to 
that petition followeth: — 

"The antbor during the Lords Commissioners' their time, 
could get no order upon his references, but his petition was 
left with the new Right Honourable the Lord Treasurer, to 
take or grant from their order therein, but the author hath 
gotten hitherto no order, therefore compelling necessity doth 
constrain (having prosecuted his petition hitherto) him to de- 
sist from bis inventions, in which he hath taken more pains, 
care, and charge than any man to perfect bis new inventions 
in these kingdoms. Although the author hath not as yet so 
fully perfected or raised his inventions to the quantity of 
charcoal iron furnaces, yet the author's quantity being but 
seven tons per week at the most, together with the quality of 
his iron made nith pit-coal and sea-coal, hath the most emi- 
nent triplicity of iron of all that can be desired in any new 
invention: — L More sufficient — 2. More cheap — 3. More 
excellent — upon which triplicity the author might enlarge, 
bnt tfhall not be tedious, only give me leave to mention that 
there be three sorts of cast-iron. 1. The first sort is grey 
iron. — 2. The second sort is called motley iron, of which one 
part of the sows or pigs is grey — the other part is white inter- 
mixed. — 3. The third sort is called white iron ; this is almost 
as white as bell metal, but in tbe furnace is least fined, and 
tbe most terrestrial. 

" Of the three, the motley iron is somewhat more fined, but 
the grey iron is most fined in the furnace, and more malleable 
and tough than the other two sorts before mentioned, and of 
this sort is the iron made with pit-coal (Bea<coal for the moat 
part), and therefore more suHiciently to be preferred, — 2. 
More cheap iron there cannot be made, for the autlior dul 
sell pig or cast-iron made with pit-coal at 4/. per ton ; many 
tons in the twentieth year of King James, with good jintlil, 
Also, the author did sell bar iron, good and merch«nlal*l«, tt 
121, per ton, and under; but bar-iron hath been told htf M» 
most part ever since, at 15/., \GL Hi-, and 18/. |»W *HH, Iff 
charcoal iron masters. 
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" 3. More excellent for divers reasons, principally being 
the means whereby the wood and timber of this island, 
almost exhausted, may be timely preserved yet, and vegetate 
and grow again into its former wonted cheapness, for the 
maiutenaiice of navigation, which is the greatest strength of 
Great Britain, whose defence and offence for ali the territories 
that belong unto it, next under God, and his vicegerent, our 
Sacred Mujesty's cares consist most of shipping, men-of-war, 
experienced mariners, ordnance, ammunition, and stores; the 
ordnance made therewith will be more grey and tough, there- 
fore more serviceable at sea and land, and the bar-iron will 
wall, rivet, and hold better than most commonly chargeable 
iron. But also in respect this my inventions will preserve 
many millions of tons of small coal in Great Britain, which 
will be lost in time to come, and as formerly they were; for 
within ten miles of Dudley Castle is annually consumed four 
or five thousand tons, at least, of small pit-coal, and have 
been so consumed time out of mind, underground, fit to have 
made pig-iron with, which coals are, and unless iron be made 
therewith, will be for ever totally and annually lost. If four 
or five thousands tons of coal be consumed within ten miles 
of compass, what coal is thus consumed in all England, 
Scotland, and Wales ? which is no good husbandry for 
Great Britain. Hinc ilia: lacrymrE, that our timber is ex- 
hausted. Must I still he opposed, and never ensured my in- 
vention, nor Great Britain the benefit ? Must my patent be 
obstructed in peace, as it was extinct by the wars? And 
muBt not my patent be revived for the nmking of iron with 
pit-coal, sea-coal, peat, and turf, but find enemies still to 
oppose it? How many thousand tons of iron might have 
been made, but since my first invention it is saved one- 
eighth by my means with pit-coal, and sea-coal lost it, if I 
had not had enemies, and had not wood and timber been 
preserved. But moat men will aver that it doth concern the 
ftuthor to demonstrate the great loss mentioned formerly of 
pit-coal annually; it is thus: — 'There is at least within ten 
miles of the Castle of Dudley twelve or fourteen coal works, 
1 Worcestershire, and some of them in Stadbrdahircj 
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vorii ; Bni) twice as many iti that circuit not in work ; 
e»cb of which works get two tboueand tons of coal yearly — 
Bonie get three, four, or five thousand tons of coal yearly, and 
the nppemiost or top measures of coals are tta, eleven, and 
twelve yards thick, the coals ascending (basseting was the 
coIlierB' term), it cropping up even unto the superficies of the 
earth, and there the colliers formerly got the coaU ; but where 
the coals are deep, and but little cartli upon the measure of 
coals, there the colliers rid off the earth, and dig the coals 
under their feet j these works are called footrids, but of 
these works there are now but few. Some of these small 
coals in these open works the poor people did carry away, 
but paid nothing for them in former times, termed the brain- 
carriages, but now the colliers working more in the deep of 
these works, they are constrained to sink pits, some of which 
pits are from eight unto twenty yards deep, and some are 
Dear twenty fathoms deep, which fathom contains two yards 
in these pits. After you have made or hit the uppermost 
measure of coals, and sunk or digged through them, the col- 
liers getting the outermost parts of the coals first about two 
yards in height or more, and when they have wrought the 
cruts or stauls (as some colliers call them), as broad and aa 
far in under the ground as they think fit, they throw the small 
coals, 6t to make iron, out of their way on heaps, to raise 
them up so high to stand upon, that they may, with the 
working of their picks or maundrilla over their heads, and at 
the one end of the coals, so far in as their tools will admit, 
and 80 high as their working cometh unto a parting in the 
measure of coals, the which coal, to the parting by his self- 
clogging and ponderous weight, often (alls many tons of 
coals, many yards high, down at once; with which fall, and 
the colliers breaking of the said coal, many small coals do 
so abound of no use, and unfit for sale, that in getting of 
20,000 tons of pit-coal, one-half is small coal not drawn out 
of the pits, but destroyed, left, and lost; which small coal, 
with the thrown moyest together beats the sooner, and by 
Qieans of its sulphureous fire in the pita, to no small preju- 
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dice unto the owiiers of llic works, and the woikmeti, besides 
Great Britain's loss, which coal might have made many 
thousand tons of iron, and also have preserved this island's 
woods and timber, — I might here give you the names, and 
partly the nature of every measure parting of each coal lying 
one upon each other. The three uppermost measures are 
called the white measure, for his white arsenical, satsuguo- 
Hons, and sulphureous substance, which is in that coal; the 
next measure is the shoulder coal, the toe coal, the foot coal, 
the 1/ard coal, the slipper coal, the sawyer coal, and \}iefristy J 
coal; these last three coals are the best for the making of I 
iron, yet other coals may be made use of, 1 

" I might give you other names of coals, but desire not 
prolixity, yet must I tell you of a supernumerary number of 
smiths within ten miles of these coal works, near twenty 
thousand. Yet God of his infinite goodness — if we will btit 
take notice of his goodness unto this nation— hath made this 
country a very cranati, for the supplying these men with iron, 
coal, and lime, made with coal, which hath muuh supplied 
the men with corn also of late; and from these men a great 
part not only of this island, but also of his majesty's other 
kingdoms and territories, with iron wares, have their supply ; 
and wood in these parts almost exhausted, although it were 
of late a mighty woodland country. Now, if the coals and 
ironstone so abounding were made right use of, we need not 
want iron as we do, for very many measures of ironstone are 
placed together under the great ten yards thickness of coal, 
and upon another thickness of coal two yards thick, not yet i 
mentioned, called the bottom coal or heathem coal, as if I 
God had decreed tha time when and how these smiths should [ 
be supplied, and this island also, with iron; and most espe^ 1 
cially that this coal and iron-stone should give the first and | 
last occasion for the invention of making iron with pit-coal, 
no place being so fit for the invention to be perfected in as 
this country for the general good ; whose lands did formerly ' 
abound in forests, chases, parks, and woods, but exhausted 
in these parts." 



ENGLAND AND WALES. 5l 

Now for Ihe iianiea nf the iron-Btoiie : — " The first measure 
is called the black-row-graines, lying iu very hard and black 
earth ; the second measure is the dun-row-graines, lying in 
dun earth or clay ; the third measure is called the while-row- 
graines, lying in very white earth or clay ; under these three 
measures are sundry other measures, and are callc-d — first, 
the ridei^stone i secondly, the cloud-stone; thirdly, tlie bot- 
tom-stone; fourthly, the cannock or cannot-stone — which 
laat may well be so called, although all the other measures be 
verjr good, yet this stone is so sulphureous and terrestrial, not 
fit to make iron, because the iron thereof made is very red- 
sbare^whieh is, that if a workman should draw or forge out 
a share-mould fit for a plough in that red heat it would 
ctack, and not be fit for the use of the husbandman's plough 
or share. 

" I may take occasion here to speak of the nature of 
coldsbare-iron, which is so brittle if made of the grain ore, or 
ironstone, would be almost as brittle as some regulus and- 
maniif made with iron, for with one small blow over au anvil 
you may break the biggest bar that ir, if it be perfect cold- 
shai« iron — nay, the ploughman often breaks his share-point 
off, if it be made of coldshare-iron ; but perfect tough malle- 
able iron wilt not break feasibly in hot heat or cold, as cold- 
share will, or red hot as sulphureous redshare-iron will, but 
yet tough enough when it is cold ; all which aforesaid quali- 
ties of iron the author very well knoweth how to mend their 
natures, by fining or setting the finery less transhaw more 
burrow, which are terms of art, and by altering and pitching 
the works and plates, the fore-Ejrnnt [ilatc, the tuirou bottom, 
back and breast or fore plate, by the altering of which much 
may be done, if the woik be set transhaw and transiring from 
tlie blast; the iron is more coldshare, less fined, more to the 
roa8teT*b profit, less profitable to him that makes it into 
manu factorage, and less profitable to him that useth it, but 
the iron made in a burrow work becometh more tough and 
sennceable, yet the nature of all ironstone is to be considered 
both in llie furnace and in the finery; the sulphureous, arse- 
B 2 
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nical, and veneriating qualities, which ai'e oftentimes in iron- 
stone, to be made to separate in both the works from the 
fixed and fixing bodies of iron, whose fiery quality is such 
that he will sooner self-calcine than separate from any sul- 
phureous veneriated quality. 

'^ No man, I hope, need to be offended at any terms of 
art ; it hath been always lawful for authors of new arts and 
inventions, at their own pleasure, to give name to their new 
inventions and arts ; every tradesman is allowed it in his 
mystery ; but the author hath, as much as he could, avoided 
the terms of art that Simon Sturtevant and others have used, 
which are very many, only the author hath given you the 
common names and terms for the most part, which are so 
common among forgemen and founders, as is nothing more 
common, but keep secrets amongst them, and a mystery not 
yet known but unto very few owners of iron works ; nay, I 
have not yet troubled your memory with any of the founders' 
terms, of but making his hearth — as the timpe-stones, the 
windwall-stone, the tuiron^stone, the bottom-stone, the back- 
stones, and the boshes, in the making and picking of which 
hearth is much of the mystery. 

*' I must confess there is given unto some philosophers 
and filii artis some few terms, how the sulphureous, ar« 
senical, bituminous, antimonial, and other poisonous quali- 
ties, eithefr in the pit-coal, sea-coal, or the iron-stone, may be 
in part at the. furnace separated, and not permitted to be 
incorporated, yet by fining at the forge to pitch it out ; also 
to melt, extract, refine, and reduce all mines, metals, and 
minerals, unto their species with pit-coal, sea-coal, peat, and 
turf, by ways not yet in use, which the author will make 
known hereafter, if God permit him health, time, and space, 
or leave his knowledge unto his brother, Aylmore FoUiatt, 
Esq., his nephew, Parkhouse, Esq., and to his kinsman. 
Master Francis Dingby, to declare unto this latter age of 
the world in which God is pleased to manifest many of his 
secrets : Qui vult seer eta scire y seer eta seerete seiat custodire. 

" Having suflered much ever since the year 1618 unto this 
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present for the general good, as by ihe preceding discourse 
appears, for the making of iron with pit-coal, sea-coal, peat, 
ftnd turf, for the preservation of wood and timber of Great 
Britain, which is much exhausted, for the fiilure prevention 
of which is — Ut, to permit the author to enjoy his patent, and 
fully to perfect his said intentions, obstructed in the reign both 
of King James and in the reign of his saci'ed majesty King 
Charles the First, of ever-blessed memory, and lately since 
hia tnoet sacred majesty's happy restoration, who desires 
nothing but to be iinimated with the patent revived, accord- 
ing onto tlio statute of 21 Jacobi for inventions ; 2d, to 
empower the author, or any other agents, to take care that no 
pit-coal or sea-coal be anyways wilfully destroyed under- 
ground ; 3rd, to put all former good laws tn execution, and 
to make others for the preservation of wood and timher of 
these nations, especially near navigable rivers or seas ; 4th, 
ficeiug tliere goeth out of England, Scotland, and Wales, 
many thousand tons annually of pit-coal and sea-coal to 
foniish France, and also the smiths thereof, Spain, Portugal, 
and Flanders, and especially the smiths thereof, llie Low 
Countries, and the smiths thereof — besides, the Hollunders 
carry great quantitieis of our coals unto foreign parts, without 
which those countries cannot subsist. Now the author's 
design is, that where there is a conveniency of ironstone or 
ore, the coals may not be transported (paying his sacred 
Majesty's duly) until order from his Majesty, or his privy 
eouocU ; 5th, that no pit-coal be exported, seeing that wood 
fbel, and timber is decayed for building, and instead thereof 
brick-makiug (formerly spending wood, but now coals) is 
mucli in use. Also is glass now made with coals, but for- 
merly there were many tbousand loads of wood fuel spent in 
the making tliereof, and the glass invention with pit-coal 
Wis first effected near the author's dwelling; 6th, making 
of tnalt brewings, making of copperas, alum, Bait, casting of 
btasa and opper, dyeings, and many otlier works, were not 
many yeai« since done altogether with the fuel of wood and 
ebarooal — instead wliereof, pit-coal and sea-coal is now used 
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BE eSectuaily, and to a better use and purpose, besides the 
preservation of wood and timber; 7lh, that which is some- 
what nearer the mark and invention, the blacksmith forged 
all bis iron with charcoal, and in some places where it is 
cheap they continue this course still, but small pit-coal and 
tea-coal, and also peat and turf, hath and doth serve the turo 
as well aud suHicientJy as charcoal ; 8tb, that which ia nearert 
to, and my pcrfoct invention, and near the author's dwelling 
called Green 's-lodge, there are four forges, namely — Green's 
forge, Swin forge, Heatii forge, and Cradley forge, which 
four forges have barred all or most part of their iron with pit- 
coal, ever since the author's first invention in 1618, which 
hath preserved mucli wood in these four ; besides many 
other foi^ee do the like, yet the author hath had no benefit 
thereby to this present. Yet, by this barring of iron with 
pit-coul, 30,000 loads of wood and more have been preserved 
for the general good, which otherwise would have been 
consumed." 

Simon Sturtevant, in his " MetaUiea," in the epistle to the 
reader, saith, that there was then, anno 12 Jacobi, in England, 
Scotland, Ireland, and Wales, 800 furnaces, foi^ea, or iron 
mills, making iron with charcoal. Now we may suppose at 
least 300 to be furnaces, and each furnace making fideen tons 
per week of pjg or cast-iron, and work or blow but forty weeks 
per annum — but some furnaces make twenty tons of pig-iron 
per week, and two loads of charcoal or thereabouts go to the 
making of a ton of pig-iron, and two loads (or two cords) of 
wood at the least go to the making of a load of charcoal. 
Now what loads of wood or charcoal are spent in Great Bri- 
tain and Ireland annually, but in one furnace, that makea 
fifteen tons per week of pig-iron for forty weks, I shall giro 
]fou the table, and leave you to judge of the rest of tha 
lumaces : — 

l& Mm per wccli , fpendi of chitcoti . - 30 loads WooH . . 60 loada. 
F«rBlinii[n,4a weekt.ipenJchjrCDal .. 1200 .. Wood ., HOO „ 

Also, for one forge that makes three tons of bar-iron, 
wteltly, for fifty weeks ; but some forges make double my 
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., appev that Dudley HDcceediil iii lii« 
I tbe only further attempt which wom iiindo 
E is mentioned by Dr. Plut, in hii " lliktury of 
' he Mya— "The last effort llitl wn> innilei in 
f fermaking iron with pit-coni, wah with niw cunl, 
|l1lf. Blnratooe. » Oertnan, who built hii furnnco nt 
7, «o ingeDioasly contrived (thnt only the flauif oC 
i afaoold come to the ore, with acveral othnr coiivcni'- 
tacei}, that many were of opinion he would ituccurd In ji, 
Bmt expeneoce, that great butHor of apeculntioti, xliowcd it 
cooU not be; the sulphureous vitriolic steaniR that iiiuo fVom 
tbe pyrites, which frei|uently, if not alwnyi, Bccompnnii>H [liu 
t-ofti, aficcnding with the flame, and poisoning the or«, ruIH- 
ctently to make it render much wontc iron than thiit mude 
with charcoal, though not, perhnpi, no much worso, u» llm 
body of coal itself would possibly do." 

This last experiment is expressly slated tu havo Iwisn uiiuja 
with " i«w cool," but it does not fip[M!ur that this nrosc from 
any want of knowledge of the motliod of cokin|{ the inal, as 
I>r, Plot farther mentions: — 

" They have a way of charring thii coal, m nil iiartioulant 
the same as they do wood — whence tlio coal is froH (Vom 
those noxious steams that would otherwise ({ivo the malt an 
ill odour. The coal thus prepared they call cokes, which 
concaves as strong a heat almoMt bh charcr»il itNuIf, and is as 
fit for most other uses, but fvr meltimj, fining, nnil rffininy iif 
iron, which it cannot be brought Uy do, though uttuiupled by 
the most skilful and curious artists." 

The various attempts to subslitutu pit-coal for charcoal 
having thus failed, no further cx[H:nnients were uiade till tlui 
early part of the next century, when pit-coiil was first used 
by Mr. Abraham Darby, in his furnace at Cohibruok Dalo, in 
1713; and in the forty-fourth volumv uf the " Philo«r»|jhicnl 
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Transactions/' published in the year 1747, it is stated, that 
'' Mr. Ford, from iron ore and coal, both got in the same 
Dale (Colebrook), makes iron brittle or tough, as he pleases ; 
there being cannon thus cast so soft, as to bear turning like 
wrought iron." 

At this eventful era in the history of the manufacture of 
iron, when agriculture was progressively sweeping before it 
what remained of the once immense tracts of woodland, till 
then dedicated to the supply of the blast-furnace — ^when the 
increased application of machinery, and the introduction of 
the steam engine, gave hope of new life and impulse to 
manufactures in general, the iron trade seemed dwindling into 
insignificance and contempt. 

It was not until impelled by necessity that pit*coal again 
became an object of general consideration, nor until improve- 
ments in machinery had attained a great degree of certainty, and 
experience had taught the mechanic the manifest advantages 
of the steam-engine — that the adventurous manufacturer 
found that he possessed in the immense beds of coal an extent 
of means to which he had till then been a stranger. Small 
furnaces, supplied with air from leathern bellows, worked by 
oxen, horses, or human labour, were laid aside, and an in- 
crease of size took place, together with an increase of the 
column of blast necessary to produce combustion. But, not- 
withstanding the efforts that were then made, there was 
a gradual, but steady, diminution in the quantity of iron 
produced, although every year witnessed an increased 
demand for the article, particularly in its manufactured 
state. 

Recourse was had to foreign markets for the necessary 
supply, and the immense annual importations ftom Russia 
and Sweden may date their origin from this period. The 
flourishing and extensive detail of Dudley no longer existed, 
and the 300 blast-furnaces, mentioned by him, were now 
diminished to fifty-nine, and their total annual produce to 
17,360 tons, or not quite 300 tons from each furnace, which 
is further shown in the following table, distinguishing the 
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number of furnaces, and the make in each county, in the 
year 1740 :— 



NoofFaraaoet. Tons. 

BfBCon 2 600 

Glamofgamhire . • . • 2 400 

Cwmartheiuhire*. •• 1 100 

Chahixv 3 1700 

DtDfaigfaahire 2 550 

Darbjihira 4 800 

OkmemAmMit .... 6 2850 

Heraibrdihife 3 1350 

Hampdiire* 1 200 

Kent 4 400 



No. of Famaces. 

Monmonthshire .... 2 

Nottinghamshire • • 1 

Salop 6 

Staffordshire 2 

Worcestershire . . • • 2 

Sussex 10 

Warwickshire .... 2 

Yorkshire 6 



Total 59 

Annval average for each furDtce— 294 tons, 1 cwt. 1 qr. 



Tons. 

900 

200 
2100 
1000 

700 
1400 

700 
1400 

17,350 
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CHAPTER HI. 



Tbb history of the iroa maDufacture iu England and Wales 
having been continued from its commencement to its state of 
prosperity, and subsequent decline, arising from the destruc- 
tion of the forests, and, consequently, of the means of sup- 
plying the furnaces with the fuel, which at that time was 
indispensable, it will be desirable, before we enter on the 
account of more extensive operations, to give a short history 
of the manufacture in Ireland, and also in the British colonies 
of America. 

To the English who settled in Ireland during and after the 
reign of Elizabeth, the Irish were indebted for the discovery 
of the iron mines of that country; the natives, constantly 
engaged either in (|uarrela amongst themselves, or with the 
old English as they were termed — that is, those who settled 
in Ireland from the time of the first conquest until the be- 
gioning of Queen Elizabeth's reign — had neither time nor 
inclination to attend to such inquiries; and the disorganized 
state of the country also operated on the settlers. 

James the First came to the throne soon after the submis- 
sion of O'Neil, in 1603, and immediately proceeded by a 
steady, regular, and we 11 -concerted plan, to civilize the in- 
habitants, to reconcile them to laws and industry, and to 
render their subjection durable and useful to the crown of 
England, and, in the space of nine years, he made greater 
advances towards the reformation of that kingdom than had 
been made in the 440 years which had elapsed since the con- 
quest was first attempted. 

He abolished many Irish customs which supplied the place 
1 



of laws,* and which were calculated to keep that people for 
ever in a state of barbarism and disorder, and substituted 
English laws in their place ; and having taken all the natives 
under his protection, and declared them free citizens, pro- 
ceeded to govern them by a regular administration, military 
as well as civil, and no authority but that of the king and the 
law was permitted tliroughout the kingdom. During the 
peaceful interval which ensued, the English turned their atten- 
tion to the mineral resources of tbe country, and, in a few 
years, discovered many iron mines in diSerent parts of the 
kingdom, and, favoured by the extensive forests, carried on 
B considerable manufacture. Giraldus Cambrensis, nho ac- 
companied Henry the Second into Ireland on its (ii«t con- 
quest, states that the country was then full of woods on every 
side, hut the English, on gaining possession, cut them down, 
partly in order to deprive the banditti of their lurking places, 
and partly to gain the greater scope of profitable lands. 
Another cause operated, which operates in all countries — the 
desire to obtain wood for fuel. Forests, however, were still 
numerous in those parts, especially, over which the English 
bad not acquired a perfect and tranquil power. 

After the quelling of the great rebellion in Queen Eliza- 
beth's time,t the forests were still more reduced in extent and 
number. The same motives which operated with the con- 

• By Ihe Brebou l«w or cutlom, everj' crime, hanevei enoimoni, wii pualihcd, 
Ml «ilh deilb, but by i fine ot pecimiaiy mulct, ohicli wu leiied iipoo (he cri- 
niniL Marder iUelf, u unong ill Ihc iBcient barliuoui lHtion<, vat itotied (at 
to iku nmoiKT ; and eacb man, accardipg la liit rank, liiul b dtfietenl nle ar riluc 
tffim] lo faim, whicb, if loy one wcie nilling lo ply, ha needed DM Tear liuui- 
BUiig hit cneiDj. Thii rate was called bit erir. Wb«ii Sii VVilliiio FitiwiltiBniE 
heing Lord Depaly, lo)i] Maguin ibai he wai u> Mod a •IwrifTinlo Fennannah, 
Hhicfa ■ lillte befote had been made a counly, and wbjocled to lli« Engluh law, 
" You> theiiff," Mtd Meguiie. " ahall be welcume lo mc, bul lei me know, befon- 
kitid, his eric, or tbe ptke of hia bead, Ihal if my people cul il ofT I may leiy ihe 
money opoa Ihe couoly." Aa foi oppression, eitortion, aod oilier Uetpauea, to 
liltli were Ibey legarded, Ihal no penally wai affiled lo ihem, and no radreaa Ibi 
inch oHiiiicei could CTei be obCained. — tfnni. 

1 O'Keil, E>|1 of TyroiM, deurled by bit alliei (Ibe Spaniink) and lioop(, uih- 
initled almoii a1 Ihe *eiy monieDl of the queen't ileaLfa. Thus, Eliabelli lived juil 
toag enough lo effect the aubjagilioa dC Jielaod — a meaiate nhich had in vaio been 
■ItempMd by b«r prtdeocMcn. 
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querora on their first invasion operated afierwards. Besides, 
the prospect of gain by the sale of the timber was a further 
inducement, and immenBe quantities were shipped to foreign 
parts. 

There were still, however, very extensive forests. In Lein- 
ster, the counties of Wicklow, and King and Queen's counties, 
were throughout full of woods, some many miles long and 
broad ; also many parts of the counties of Wexford and Car- 
low. In Ulster, there were great forests in the county of 
Donegal, and in the north part of Tyrone, likewise in Ferma- 
nagh, along Lake Erne, in Antrim, and in the north part of 
Down; tlie greatest part of this latter county, however, as 
well as Armagh, Monaghan, and Cavan, were a good deal 
destroyed. In Munster, the counties of Keny and Tipperary 
possessed sundry great forests. 

The iron mines are divided by Gerard Boate, in his " Natural 
History of Ireland," into three descriptions: — 1st, what he 
styles the bog mine, or, what is now termed, lowland ore, 
found in moors and bogs ; the ore resembhng a yellow clay, 
but, after long exposure to the air, mouldering into a blackish 
sand. — 2d, The rock mine; a bad sort, the ore intimately 
combined with stone. "This mine or ore is not altogether so 
rich as the bog mine, and yieldeth very brittle iron, hiirdly fit 
for anything else but to make plough-shares (from whence 
the name of ' colt-share ' iron is given unto it), and therefore 
it is seldom melted alone, but mixed witli a portion of the bog 
ore." Of this ironstone only two mines were discovered — the 
one in Munster, near the town of Tallow, where the Earl of 
Cork established his iron works ; and the other in Leinster, in 
King's county, in a place called Desart, land belonging to 
Sergeant-Major Piggot — this iron mine was very extensive, 
and supplied many iron works which were established in its 
immediate neighbourhood. The third sort he calls by dif- 
ferent names — the fire mine, white mine, and shell mine. 
"The iron made from this ore is not brittle, as that of the 
rock mine, but tough, and, in many places, as good as any 
Spanish iron." 

This mine was found in several parts of the kingdom — io 
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TJIfiter, iu the county of Fernuaagb, npoo Loogfa Eme; ia 
the county of Cavaa, ia a pUce called Dovfaftllj ; and in the 
county of Netber-Tyioive, by the side of tlte mvlet lithtw, 
not far from Lough Neagh, at the foot of the mooatuns Slav- 
gaJen ; in Leinster, tn King's connty, near MouBlm e Uiek ; and 
in Queen's county, two miles frocn Limenck ; to the county of 
Roecommon, by tbe side of Lot^fa AUen ; and in the coonty 
of Leitrim, on the east side of the auoe lake, whete the hmmu- 
(oins are so fall of this inetal that tbe Irish have given them 
the name of " Slevr-Neren " — iDotnitains of inn ; in the 
province of Munster also these mioes were fimiid in Tarioos 
places. These mines haring been dtsovreied, the En^ish 
commenced opening them, and erecting trta works in many 
parts of the country. The most eitcn«i*e works were iboae 
of the Earl of Cork, in )(angter ; of Sir Charle* Coote, in tbe 
counties of Roscommon asd Leitrim, in Connanght; and in 
Leinster, by Montratb, in Qoeen's county; of tbe Earl of 
Londonderry, at Ballonakill, in the same county ; the Lord 
Chancellor (Sir Adam Loflns*), and Viscount Ely, at Mount- 
mellick, in King's county ; Sir John Donbar, in Fermanagh, 
in Ulster ; and another in the same county, by the side of 
Lough Erne, by Sir Leonard Blenerhaaset ; in the county of 
Thomond, by some London mercliants ; besides some other 
works in other places, whose &rst erectors we have not been 
able to ascertain. 

In imitation of these there were also many iron works 
erected in diifereut parts of the sea-coast of Ulster and Mun- 
ster, by persons who, haring no mines in or near their own 
lands, purchased the ore in England,'!' which they found 

* One of ibe chatga broDght agiiou Ibe Eail of SUiffard oo his trial wu hii 
riUaoidiaary proceediDg agiintl the Lord Chmctlloi Lallai : — " The et>dea*oar 
■at, to compel the Lord ChancelloT to KlUe moieof his laod, anJ in another maDDcr, 
DpOQ hi) oMett MD, than h« had a mind to, and than he could legally be cotnpelled 
io;lbii tbcEiil (Slialbcd) upon a paper pelitioa prercrred U> him by the wife of lliit 
UD (a ladj (or whom the Lail had to great a lalue and esteem that it made his 
jmlice Ihe more iusp«led), preaKd, and in the end ordered him la do. The Chan- 
cellor leriiied, waa committed to ptiioa, and, (hottly after, the Great Seal taken from 
him, which he had liept with great reputalioa of ability for the apace of above iweniji 
jeMI%."—CUrrad,ti'i llulnry <<f ihi RiMImo. 

t Three milea to the weit oT Ulienien, ia Wliiuicb (tbe Peru of Fiiraew), iroa 
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cheaper than if they had caused the mine to be brought over 
land from mines in the interior. 

Tlie works we have here ooticed were all of them bar-iron 
works, but there were some foundries where they cast ordnance, 
pots, small round furnaces, and other cast iron wares; the 
only work which is expressly mentioned is that of Christopher 
Windesford, Esq., Master of the Rolls in Ireland. Upon the 
Earl of Strafford quitting that kingdom, he was appointed 
Lord Deputy* — he had an extensive iron foundry on his lands 
by Idough, in the county of Carlow. 

The materials which we possess to found a history of the 
extent of the manufacture at this period are extremely meagre; 
but that it must Have been very considerable we ascertain frotn 
Boate, who observes — 

" The Earl of Cork, whose iron mines being seated in Mui>- 
ster, afforded unto him very good opportunity of sending his 
iron out of the land by shipping, did in this particular surpass 
all others, bo as he hath gained great treasures thereby ; and 
knowing persons who have had a particular insight into hia 
affairs, do assure me that he hath profited above one hundred 
thousand pounds clear gain by his said iron works." 

He then enters into a more particular description of the 
works of Sir Charles Coote.f which appear, from the fol- 
lowing account, to have been very extensive : — 

" Nevertheless, few of them gained more or as much ni 
Sir Charles Coote, because they had not the same conve- 

on it found there at Ibe depth af from twenty to thirty yardi ; it ii ivstd il 3*. 6d. i 
•nd 4*. per Ion. xnd pnys Is. fH. per ton to Ilie lard o[lhe toil. Il ii ruled and pn 
on board reueli for eipaitition at 3i., and selli (lom I U, to l!i. per Ion.— ITolll 
Anliguilies «f Furniit. 

' 3d of April, 1630. 

t Od lbs breaking oul o[ ihe rebellioti, id 1641. Sir Charlet Coalc wai nppoiaUd 
Gownor of the eily of DubUa — " Punuing the robeb at Trim < 1642), lis w» nn- 
fbrtiiDiilely ihoi in tbe body, a* it wat ilioDghi, by one of hii i>*a iroapei*. whether 
by design oi icridenl was never known ; it being, for many month* after hi* death, 
poenlly reporled. and as generally believed, ihat he wn accideutally lUin by one of 
Ibe flying tebeli, who, in detpnir, lurned about and dix^haiged hi> tnuikel et Mm, 
And Ihu end had this gallani gcntlemin, who began to be to Icrrihlo Id the enemjr 
u hix cerj name waa formidable lo tliem. >li( body wai brought to DubUo. and 
there inleTiid with great solemaiiy — iioodi of English teari gcvompanj ing him lo the 
jravo." — HaUryiif ih* ItWi B«**((ii.n. 
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triency of transportation; and lie himself did not giiin so 
much by bis iron works in Connaugiit as by that at Mount- 
rath, although the mines there afforded a richer ore, and that 
the ton thereof did cost him but tliree shillinge at the fur- 
nace, because that Lough Allen, ^hereunto the same mines 
and works are contignous, gave him the opportunity of 
carrying the ore by water from the mine unto the works, and 
that in boats of forty tons. At that work (Mounttatb, in 
Queen's county) the ton of rock mine at the furnace bead 
came in all to stand in five shillings and sixpence sterling, 
and the ton of white mine, which he had brought from a 
place two miles further off, in seven shillings; tliese two were 
mixed in that proportion, that to one part of rock mine were 
taken two parts of white mine, for if more of the rock mine 
had been taken, the iron would not have been so good, and 
too brittle ; and being thus mixed, they yielded one-third 
part of iron — that is to say, of two tons of white mine, 
and one of rock mine, being mingled and melted together, 
they had one ton of good iron.* such as is called mer- 
chant iron, being not of the first, but second melting, and 
hammered out into bars, and, consequently, fit for all kinds of 
aae. 

" This iron he sent down the river Nore, to Ross and Wa- 
terford, in that kind of Irish boats which are called cots in 
that country, being made of one piece of timber ; which kind 
of ill-favoured boats are very common throughout all Ireland, 
both for to pass rivers in, and to carry goods from one place 
to another, and not only upon shallow waters, such as the 
aforenamed river is, in the greatest part of its course, but even 
upon the great rivers and loughs. 

" At Waterford the iron was put on board ships going to 
London, where it was sold for sixteen, otherwhilcs for seven- 
teen pounds, sterling, and sometimes for seventeen and a 

• la moti of the oihet pbcej diil a tdn of the iion mine or ore some to iiancJ in 
Sat. Si. Sd., Hod Gi. iieiliog ai llie furnirc head ; knd it wis an ordinnTy thing, ii 
Weil wheie tliej' used while mine as wliere they nived rock mine willi it. to liate a 
ten of gcx)d iron aul of ihrea lODi of nrc ; in tome placet nhare tlic ore wu riclier 
ihejt could have a Iod of iron out of only two loni and a hall of ore.— C. Baalt'i 
Kal.HUI.of I'tland. 
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kklfi whereas, it did not stand Sir Charles Coote in more 
than betwixt tea and eleven pounds sterling, all chaises 
reckoned, as well of digging, melting, fining, as of carrying, 
bont liiie, and freight, even the custom also comprehended 
ill it. 

" It is to observed, that although there be wood enough 
upon one's land, and that not very far from the mine, together 
with the conveniences of water-courses, so as the water 
ueedeth not to be brought from very far off, nevertheless the 
chaise is very great, both of erecting and stocking one of 
the iron works, and of maintaining it' and keeping it a-foo(, 
and that by reason of the great number of workmen and 
labourers of several sorts which thereunto ia requisite — a list . 
of whose names and oflaces here followetli : — ' 

" Woodcutters — who fell the timber. 
" Sawyers — to saw the timber. 

" Carpenters, smiths, masons, and bellows-makers — to 
erect the iron works, with all the appurtenances, and 
to repair tbem from time to time. 
"Water-leaders, or water-course keepers — to steer the 

water- CO urges, and to look to them constantly. 
" Basket-makers — to make baskets to carry the ore and < 

other materials. 
" Boatmen and boatwrights — to make the boats, and to j 

go in them. 
" ^'ggcrs — who work in the mine, and dig the same. 
" Carriers — who carry the ore from the mine. 
" Colliers — who make the charcoal. 
" Corders — who bring the charcoal to the work. 
" Fillers — whose work it is from time to time to put the 

mine and the coals into the furnace. 
" Keepers of the furnace — who look to the main work, rake 
out the ashes and cinders, and let out the molten 
metal, at convenient times. 
" FinerB — who look to the works where the iron is ham> j 

tnercd. 
" Uamniei'crs — whose work is to see the iron hammered 




^ Besides several other labourers, who, having do [>articular 

task, must help to put their hands to every thing. 
" Of all which sorts of men. Sir Charles Coote, the elder, 
that zealous and famous warrior hi this present war against 
the Irish rebels (whereia having done many oiemorvble ex- 
ploits, he lost his life in the first vear thereof), did coo- 
tinually keep at Kork some five-and-twenty, or six-and- 
twenty hundred, at his iron worlts, being three in number, 
whereby may easily be gathered the greatness of the expenses 
in erecting and maintaining of iron works; and for all this 
the owners thereof did greatly gain thereby, ordinarily no 
less than forty in the hundred per annum." 

In the general destruction of property, belonging to the 
Englisb, almost the whole of the iron-works were destroyed 
by the rebels ; in the neighbourhood of Lough Conn, in the 
county of Mayo, there were some valuable iron works re- 
maining, and these were continued as long as tbey could 
obtain a supply of fuel. 

At a later period, about 1660, Sir William Petty* erected 
extensive iron-works, near the village of Bhckstones, in the 
connty of Kerry ; these works were carried on till towards 
the middle of the last century, when, having exhausted all 
the timber in the neighbourhood, they were obliged to stop 
the works. It seems a little surprising that Sir WiUiam 
Petty should not have taken more care to preserve his 
woods, by copsing them up as they were cut down, as the 
practice is in Sweden, and other countries where there are iron- 
works, by which means a continual succession of underwood 
is obtained, but as these woods grow upon the best and driest 
soils, the persons who first cut them down, found the ground, 
thus cleared of trees, to be the most suitable places for pas- 
ture, and therefore neglected to keep them up. 

Sir WiUiam Petty, in his political anatomy of Ireland, 
remarks that in 1672 there were 1000 tons of iron made in 
Ireland, which gave employment to 2000 men and women ; 

* Ai ibt R«itoiitioo, M>. Peliy ou Ireaied oilh great ttMniioo b; ihe King' 
tBd knighlnl. tni crtaled SurTFror-Gciicnl of [icliod. lli« WD wu CitBltd L«rd 
Shtlbune bjr King William.— Ltm p. Hiog. Diti. 
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and that there were 6600 BiniUis' foi^ea, or rather, as He 
thinks, DDe-fillh more, and that the men and women em- 
ployed therein amounted to 22)500. 

By an Act passed in England, in the eighth year of Wil- 
liam the Third, the duties on bar-iron, and iron slit and ham- 
mered into rods, imported from Ireland were taken off, in 
consequence of the then depressed condition of manufactur- 
ing industry in Ireland. This removal of duty naturally 
occasioned a great demand for Irish timber, which, moreover, 
was constantly imported into England at the value, asu 
stated in the Book of Rates, of Ids. 4d. the ton, and, coih-] 
sequently, liable to scarcely any duty. The unsettled state, 
besides, in which Ireland had long been, and the refuge 
which its forests afforded to criminals, outlaws, and those 
who were hostile to the existing government, rendered the , 
landlords careless with regard to the preservation of their^ 
woods, or rather, it should seem, averse to their existence, for; 
in many old leases, clauses are to be found requiring tfaa^ 
tenants to use no other article for fuel but timber. 

From these causes, a scarcity was soon experienced, 
such a degree, as to lead the parliament of Ireland, in ordet'l 
to put a stop to this improvident waste, to pass an Act" for.'f 
planUng and preserving timber trees and woods, of which Uis^l 
preamble runs thus : — " Forasmuch as by the late rebellio 
in this kingdom, and the several iron works formerly here, tlw« 
timber was utterly destroyed, " &c. 

This Act required that 260,600 trees should be planted in 
Ireland, proportionably in the several counties, and laid 
heavy penalties on such persons as neglected to comply with 
the requisition. It also required proprietors and tenants to 
I plant a certain number annually, and the persons, or socic- 
10 had iron works, to plant 500 in each year, during 
the continuance of their works. But the number of trees 
was inconsiderable, and no effect of an extensive and perma- 
nent nature appears to have been produced. The Act too 
was defective, inasmuch as it did not provide against the . 
waste of such few woods as still remained. 
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Besides, the coRsumpbgn of hoaie-made iroo and Imh 
timber was led unchecked by the importation of (tuagn 
iron and timber, as heavy duties od these cootiDoed antU 
1703, when they were reduced to 5i. cnstom and bt, czciae 
per td9 on iron, 6d. custom and 6d. exdae per 1000 stavea, 
Idl per iOOO on hoops and laths, and id, per banel on Inrk. 
The same Act, 2 Anne, c. 2, laid a dnty of 2/. 1U(. on eretr 
ton of timber and plank, 5s. on every 1000 hoc^ or laths, and 
3/. on every 1000 sUves exported from Ireland, except to 
England — an exception which was calculated to render tbe 
Act in a great degree nugatory. Moreover, by the 4th Anne, 
c. 9, the penalties incurred by non-compliance with tbe 
requisitions in the 10th William III. c. 12, were remitted to 
such as had not paid them, and further time was given to 
avoid them — in other words, the latter statute was virtnally 
repealed. It was finaUy so by the 8th George I. c. 8, which 
acknowledged that the Act in question bad proved ineffectual. 

The manufacture of iron was thus lost to Ireland, and, with 
a single exception, no attempt has been made to revive it. 
A furnace was erected about fifty or sixty years since by a 
family of the name of O'Reilly, and was worked by them, 
and also since, on two or three occasions. An English com- 
pany, called the Arigna Company, look this property, and 
added a new furnace: no work*, however, are at present 
goiog on. 
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CHAPTER IV. 

BRITISH COLONIES IN AUERICA. 

It was io the year 1516 that the British first took a share in 
American trade. Sir Walter Raleigh's discovery of Virginia, 
in 1564, and his attempts to colonise the Enghsh failed ; but 
in the reign of James the First better regulations were made, 
and colonisHlioo was successful for a time: in succeeding 
reigns it arrived at importance. We soon perceive tha 
gradual increase of British dominion, and the colonies rising 
into consequence, and, by victory over the French, increasing, 
until the unhappy war with the mother country, which ended 
in the union of the States, and their establishment in inde- 
pendence. 

Iron was first made in Aroericain the province of Virginia, 
about the year 1715, and the example was quickly followed 
by the provinces of Maryland and Pennsylvania. This opening 
of a new source of wealth was a subject of great satisfaction 
and importance to those who were interested in the prosperity 
of the colonies, presenting to their view, at no distant date, a 
prospect of independence of foreign countries for the supplies 
of those most essential articles, iron and timber. That it 
was considered in this light is shown by a writer of that day, 
who observes — 

"That the waste and destruction of the woods in the coun- 
ties of Warwick, Stafford, Worcester, Hereford, Monmouth, 
Gloucester, and Salop, by their iron-works, is not to ba 
imagined, and that if some care be not taken to preserve our 
timber from these consuming furnaces, there will not be oak 
enough left to supply the royal navy and our mercantile ship- 
ping. That, within these sixty years, Ireland was better 
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Stored with oak limber than we now are ; but tbo iron- 
works eiDce set np there have, in a few years, swept away 
the wood to that degree, that they hnvo not amall fltuff 
CDOOgb to produce baik for their taiming, nor timber for 
common nses, iosomuch, that at present tliey aie forced to 
bare bark from England, and building timber from Norway, 
and to sufler their large hides to be exported untnnntwl to 
Holland, Germany, and other counliies. That about 20,000 
tons of iron are annually imported inlo England from foreign 
]Mrts, oTcr and above what is made at home, for which we 
pay ready money, which, at 12/. per ton, comes to 240,000/., 
paid annually to foreigners ; and the boards and other timber 
which we take of them come to 200,000/. more ; whcrean, our 
own plantations would be paid for their iron and timl>cr in 
our own manufactures, thereby evidently bringing a doubia 
benefit to the nation. That tliey have irunntone all along tha 
continent, from the Bouthernmost part of Carolina to tlio 
northernmost part of New England, in great plenty, and no 
part of the world abouJida more with prodigious quantilica uf 
wood, nor with more riveru and streamn. That_thi; Hwcdan 
have laid near 25 per cent, additional duty on their iron, and 
that the interruptions of our trade in the Itultic had greatly 
distressed our iron manufactures for want of iron. That, by 
the naval store laws now in force, which comprehend only 
pitch, tar, and turpentine, such great quantities thereof are 
produced and imported from our plnntationn a« enable u» to 
export great quantities thereof to the Straitu, Spain, Portu- 
gal, Holland, Bremen, and Hamburgh. That, taking limber 
and iron, as well as flax and hemp, from our plantalions, 
would employ a vast miiny ships and people. That iron, in 
particular, is a commodity of universal use, arid certain in 
all parts of the world, and therefore as much to be valued as 
gold or silver. That the Dutch supply Portugal, the Straits, 
and Turkey, with great quantities of iron, and had wu a full 
Bupply of it from our plantations, we might not only ballast 
our ships with it, but export great quantities to thone coun- 
tries, and even to Africa and India." But the proprietors of 
our own works took a very different view of the matter, to 
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lliem it was a cause of great jealousy and uneasineBs, and 
they used every exertion to render inoperative the legislative 
enactments which weie intended for the encouragement of 
fhe manufacture. 

In 1719 a bill was brought into Parliament with the 
object of rendering the laws concerning the importation of 
naval stores from the British American plantations more 
comprehensive, by admitting from them all sorts of timber : — 

" For whereas in our trade thither, it sometimes happens 
that the crops of tobacco, sugar, &c., fall short, many ships 
in that case are obliged to come home to Great Britain bad 
freighted, and some remain there a whole seasgn, waiting for 
the next crop," 

It was therefore imagined by the House of Commons, that 
if encouragement were given for bringing timber from our 
plantations, full freight would be secured for our ships, and 
the demand from our northern colonies, for British manu- 
factures of all kinds, would be greatly increased, and their 
people diverted from further attempts 'to become themselves 
the manufacturers of such productions as could be much 
more advantageously furnished to them by Great Britain 
and Ireland. But the colonies were so surprised and;^ dis- 
appointed by some clauses in the bill, that rather than sub- 
mit to them they preferred to forego entirely the benefits it 
would have conferred upon them, and they were very glad to 
have it dropped altogether. Such for instance, " that none 
of the plantations should manufacture iron wares of any 
kinds, out of any sows, pigs, or bars, whatsoever, under cer- 
tain penalties." By which clause no smith in the planta- 
tions might make as much as a bolt, spike, or nail, whereby 
the colonies must have been brought into a miserable con- 
dition, the smith being, above all other trades, absolutely 
necessai-y in all employments there ; amongst tiie rest, that 
of shipbuilding would have been utterly destroyed, although 
thereby they made a great part of their returns for the 
British manufactures. The House of Peen; added another 
clause — " That no forge going by water, or other work 
whatsoever, should be erected in any of the plantations, for 
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making sows, pigs, or cast iron, into bar or rod iron." This 
second clause must have ruined all the iron works in the 
colonies to the great loss of their proprietors, and have 
given the French a fair handle to tempt them into their 
scttlementa. 

Much was said in pamphlets and newspapers in the year 
1737 in favour of the importation of iron and hemp from the 
British American colonies, as being two articles of the firet 
importance for our navy and mercantile shipping, as well as 
for numberless other services, and petitions were presented to 
Parliament for this end by the merchants. 

Ist. It was computed that England imported annually 
about 20,000 tons of foreign iron, whereof 16,000 tons were 
from Sweden, which cost about 150,000?., and was mostly 
paid for by us in money, as was most of the other 5000 tons 
brought from Russia, and that our exports of wrought-iron 
were from 3000 to 3500 tons per annum. 

2(1. That the iron of tlie British colonies is as good as any 
foreign iron whatever, and, with proper encouragement, 
might be imported in quantities eutEcient to supply all the 
iron we get from the two nations, on whom we are at present 
dependent for that commodity, without their taking sufficient 
of our product and manufactures in return; whereas, our 
own colonics would be entirely paid by our manufactures, the 
demand for which would thereby be much increased, and 
180,000/. per annum would be clearly saved to the naUon in 
the bclance ofour trade. It was, moreover, computed that 
England makes annually about 18,000 tons of bar-iron; tliu 
qaantity of which, it was said, we could not increase, by 
rtuMKi of our woods being so far exhausted as to have greatly 
cnhiincvd the price of cord wood used in the refining of iron- 
stone; and were wo to import more pig-iron from America, 
and make less of it at home, we should be able, with the same 
quantity of wood we now consume, to make much more bar- 
iron at home. 

3n]. That nothing is more likely to prevent our American 
colonies from fnlling into such manufactures, as must inter- 
fere with our own, than giving them encouragement tu pro* 
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duce such rough materials as pig, sow, and bar-iron, hemp, 
&c., as it is well known of what great advantage to this king- 
dom the bouutiea on the importation of pitch and tar from 
thence have been since the year 1703. 

4th. That for this end a duty should be laid in our coloniea 
on all iron imported there from Europe. 

On the other hand, the great and natural opposers of the 
merchants' petitions were the proprietors of the English iron 
works and of the wood lands of England. The promoters of 
this scheme for encouraging the importation of iron from our 
American colonies, proposed that an additional duty should 
be laid on all foreign bar-iron imported, excepting only such 
as shall be imported from our American colonies, and to 
repeal the present foreign duty on all bar-iron which may be 
hereafter imported from our plantations ; but so many jarrit^ 
interests prevented the legislature at that time from passing 
any new law on the subject. 

In the year 1750, an Act, 23d Geo, II., was passed, for 
encouraging tiie importation of pig-iron from the British 
colonies in America. Every well-wisher to his country 
reflected with concern on the nature of the British trade with 
Sweden, from which kingdom we imported more iron and 
steel than all the other countries in Europe. For this arliclfl 
a great balance was paid in ready money, which the Swedes 
again expended in purchasing from t)ie French and othar 
mercantile states those necessaries and superfluities with 
which they might have been as cheaply furnished by Great 
Britain. In the meantime, our colonies were restricted by 
severe duties from taking advantage of their own produce, 
in exchanging their iron for such commodities as they 
were under the necessity of procuring from the mother 
country. This restriction was not only a grievance upon 
our own settlements, but also attended with manifest preju- 
dice to the interest of Great Britain, annually drained of 
great sums, in favour of a nation from whom we derived 
no advantage in return. Whereas, the iron imported 
from America must of necessity come in exchange for 
our own manufactures. The Commons having appointed s 
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dajr for taking this affair into consideration, cucfully ex- 
amined into the state of the British commerce carried oa with 
Sweden, as well as into the accounts of iron imported from 
the plantations of America ; and a committee of the wbole 
Honse having resolved, that the duties on American pig nad 
bar-iron should be repealed, a bill waa brought in iot th*t 
purpose. " That pig-iron, made in the British oolooiea in 
America, may be imported duty free, and bar-iron into ibe 
port of London ; no bar-iron so imported (o be canted nwat- 
wise, or to be landed at any other port, except for tbe use of 
bis Majesty's dock-yards ; and not to be carried beyoad ten 
miles from London." 

Tbe Act, however, contained the following clagte : — " That 
firom and after the 24th day of June, 1760, no mill or other 
engine for slitting or rolling of iron, or any plating forge, to 
work with a tilt hammer, or any furnace for making ateel 
shall be erected, or, after such erection, continued in any of 
his Majesty's colonies of America." 

And the governors of the colonies were ordered to tranamit, 
for the information of government, an account of all slitting 
mills, plating forges, and furnaces for making steel — and 
thb return was accordingly made in the ensuing year.* 
This precaution being taken, that the colonies might not 
interfere with the manufactures of their mother country. 
During the progress of this bill, which made its way tlirough 
both Houses, and obtained the Royal assent, the tanners in 
and about the town of Sheffield, in Yorkshire, represented, 
that if the bill should pass, the English iron would be under- 
sold, conseq uently, a great number of furnaces and forges would 
be discontinued ; in that case, the woods used for fuel would 
stand uncut, and the tanners be deprived of oak bark suffi- 
cient for the continuance and support of their occupation. 
They, nevertheless, owned, that sliould the duty be removed 
from pig-iron only, no such consequence could be appre- 
bended, because, ^ould the number of furnaces be lessened, 
that of forges would be increased. This was likewise the plea 
urged in divers remonstrances by masters of iron works, gen- 

• See Appendii A. 



74 niSTOBY OP TDK IRON TRADE. 

tlemen, aod freeholders, who had tracts of wood-lend in their 
posBession. The owners, proprietorB, and farmers of furnaces 
and iron forges, belonging to Sheffield and its neighbourhood, 
enlarged upon the great expense they had incurred in erecting 
and supporting iron works, by means of which great numbers 
of his Majesty's subjects were comfortably supported. They 
espressed their apprehension that, should the bill pass into a 
law, it could not in any degree lessen the consumption of 
Swedish iron, which was used for purposes to which neither 
the American nor British iron would be suitable; but that, 
the proposed encouragement of the manufacture of 
America, considering the plenty and cheapness of wood, 
would enable the colonies to undersell the British iron — a 
branch of traffic which would be totally destroyed — to the 
ruin of many thousand labourers, who would be compelled to 
seek their livelihood in foreign countries. They likewise BUgni^j 
gested, that if all the iron manufactures of Great Britainj 
were to depend upon a supply of iron from the planta* 
tions, which must ever be rendered precarious by the hazard 
of the seas and the enemy, the manufactures would probably 
decay for want of materials, and many thousand families be 
reduced to want and misery. 

On the other hand, the ironmongers and smiths beloDgin| 
to the flourishing town of Birmingham, in Warwickshire, pi 
sented a petition, declaring that the bill would be of gi 
beneflt to trade, as it would enable the colonists to mi 
larger returns of their own produce, and encourage them 
to take a greater quantity of the British manufactures. 
They affirmed, that all the iron-works in Great Britain 
did not make half the quantity of the metal sufficient to 
carry on the manufacture; that, if this deficiency could be 
supplied from the colonies in America, the importation from 
Sweden would cease, and considerable sums of money be 
saved to the nation. They observed, that the impor- 
tation of iron from America could no more aSecl the 
iron-works and freeholders of the kingdom than the like 
quantity imported from any other country ; but they prayed 
that the people of America might be restrained from erecting 
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r raBag Bilb, or forges for pUtUig iron, as tlicy 
e with the maourHcturcs of Great Britain. 

Dcea to the same eflect wcru prcHcnIetl from 
t pttits of the kingdom, and it appeared, upon tiiu moflt 
qitiH', th&t the encouragement of Aniericaii iron would 
' beneficial to the kingdom, aa it liad Iwcti 
feaad spoQ trial applicable to all the uses of Bwcdinh 
mOf and u good in every respect as the produce uf that 



Socfa are the connexion^:, dependencies, and relation! 8ub- 
; between the me<:hanical arte, ugriculturc, iind mnnu- 
B of Great Britain, that it requireii study, dclibcrution, 
iqniry in the legiiilature to discern und diiilin(;uiiih the 
t scope and consequences of niuny projcctH offered fur 
E^euefit of the commonwealth. The Bucicty of merchant 
adrestarcrs ia the city of Bristol alleged, in a petition to tllo 
House of Commons, in the year 1756, that great (iiiantttiet of 
bar-iron were imported into Great Britain, from Sweden, 
Russia, and other parts, chiefly purchased with ready-money, 
some of which iron was exported again to Africa and other 
places, and the rest wrought up by the niauufoclurcnt. Thoy 
afitrnied that bar-iron, imported from North America, would 
answer the same purpoeen, and the importation of it lend not 
only to the great advantage ufthc kingdom, by incronittng ita 
shipping and navigation, but also to the benefit of the Uritlah 
colonies. That, by an Act passed in the 23rd year of hta 
present Majesty's reign, the importation of bar-iron from 
America into the port of London, duly free, was permitted. 
But to carry coastwise, ov further by land than ten miles* 
bad been prohibited, so that several very considerable manu- 
facturing towns were deprived of the use of American iron, 
and the outports prevented from employing it in their export 
commerce. They requested, therefore, that bar-iron might be 
imported from North America into Great Britain, duty fh:e, 
by all his Majesty's subjects. This request being supported 
by many other petitions from diffeient parts of the kingdom, 
other classes of men, who thought that their several interesU 
■ See Apptnilii B. 
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mrtal of the same quality; and in a few years, be able to 
supersede the necessity of importing iron either from Sweden 
or Russia. They inferred that American iron could never 
interfere with that which Great Britain imported fi-om Sweden, 
because it was not tit for edged tools, anchors, chain plates, 
aiHl other articles required in ship building; nor diminish the 
importance of Russian iron, which was not only stronger than 
the American and British, but also could be afforded cheaper 
than that brought from our own plantations, even though the 
duty oo this last should be repealed. The importation of 
American iron, therefore, duty free, could interfere with no 
other sort but Uiat produced in Britain, with which, by means 
of tliw advantage, it would clash so much as to put a stop in 
ft thott time to all the iron-works now carried on in the 
kingdom, and reduce to beggary a great number of families 
whom they now support. 

To these objections the favourers of the bill replied, that 
when a manufacture is much more valuable than the raw 
materials, and tliese cannot be produced at home in sufficient 
quaotiliee, and at such a price as is consistent with the pre- 
temtion of the manufacture, it is the duty of the legislature 
to admit a firee importation of these materials, even from 
foreign countries, although it should put an end to the pro- 
ductioD of that material in this island. That, as the neigh- 
boars of Great Britain are now more attentive than ever to 
their commercial interests, and are endeavouring to manufac- 
tine their rough materials at home, this nation must take 
e«efy method for lowering the price of materials, otherwise, 
ID a few years, it will lose the manufacture, and instead of 
supplying other countries, be furnished by them with all the 
fine toys and utensils made of steel and iron. That, being in 
daofjer of losing not only the manufacture, but the produce 
of iron, an1ou» it can be procured at a cheaper mte than that 
at which it is Kold at present, the only ways of averting this 
«ril ai«, by diminishing the duty payable upon the importa- 
boa of ibrci^ iron, or by rendering it necessary for the 
of the iron mines in Great Britain to sell their produce 
than it has been for some years afforded. That the 
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most efTectual method for this purpose is^ to raise up a riraly 
by permitting a free importation of all sorts of iron from the 
American plantations. That American iron can never be sold 
so cheap as that of Britain, for in the colonies labour of all 
kinds is much dearer than in England ; if a man employ his 
own slaves he must reckon in his charge a great deal more 
than the common interest of their purchase-mony, because, 
when one of them dies, or escapes from his master, he loses 
both interest and principal. That the common interest of 
money in any plantations is considerably higher than in Eng- 
landy consequently, no man in that country will employ his 
money in any branch of trade by which he cannot gain con- 
siderably more per cent, than is expected in Great Britain, 
where the interest is low, and the profit moderate — a circum- 
stance which will always give a great advantage to the British 
miner, who likewise enjoys an exemption firom freight and 
insurance, which press heavily on the American adventurer, 
especially in time of war. With respect to the apprehension 
of the leather tanners, they observed, that, as the coppices 
generally grow on barren lands, not fit for tillage, and im- 
proved the pasturage, no proprietor would be at the expense 
of grubbing up the wood to spoil the pasture, as he could 
make no other use of the land on which it was produced. 
The wood must be always worth something, especially in 
counties where there is not plenty of coal, and the timber 
trees would produce considerable advantage; therefore, if 
there were not one iron mine in Great Britain, no coppice 
would be grubbed up, unless it grew on a rich soil, which 
would produce corn instead of cordwood, consequently, the 
tanners have nothing to fear, especially as planting hath 
become a prevailing taste among the landholders of this 
island. 

The committee appointed to prepare the bill, seriously 
weighed and canvassed these arguments, examined disputed 
facts, and inspected papers and accounts relating to the pro- 
duce, importation, and manufacture of iron. At length Mr. 
John Pitt reported to the House their opinion, implying that 
the liberty granted by an Act passed in the 23d year of his 



BRITtSU COLOMEi 



79 



Majesty's reign, of importing bar-iron from the British colo- 
nies in America into the port of London, should be extended 
to all the other ports of Great Britain, and that so much 
of that Act 39 related to this clause should be repealed. 
The House having agreed to these resolutions, and the bill 
being brought in accordingly, another petition was presented 
by several noblemen, gentlemen, freeholders, and other pro- 
prietors, owners and possessors of coppices and woodlands, in 
Ibe West Riding of Yorkshire, alleging that a permission to 
import American bar-iron, duty free, would be attended with 
numberless ill consequences, both of a public and of a private 
aatore — specifying certain hardships to which they, in par- 
ticalar. would be exposed — and praying that, if the bill should 
pass, they might be relieved from the piesaure of an Act 
passed >n the reign of Henry VIII., obliging the owners of 
coppice woods to preserve them under severe penalties, and 
be permitted to fell and grub up their coppice woods, in order 
to a more proper ctdtivation of the soil, without being re- 
etraioed by the fear of malicious and interested prosecutions. 

In consequence of this remonstrance, a clause was added 
to the bill, repealing so much of the Act of Henry VIII. as 
prohibited the conversion of coppice or underwood into pas- 
tare or tillage. It then passed through both Houses, and 
Kceired the royal sanction. 

Afl tliere was not time, after this atlair came upon the car- 
pel, to obtain any new accounts from America, and as it was 
tbonght necessary to know the quantities of iron made in 
that country, the House presented an address to his Majesty, 
6aanxtg he would be pleased to give directions that there 
sboHld be laid before them, in the next session of Parliament, 
ao account of the quantity of iron imported from the Ameri- 
am colonies, from Christmas, in the year 1749, to the 5th 
day of January, in the year 1756, each year being distin- 
guUbed. 

lo 1795 an Act was passed allowing our American colonies 
to ship their iron for Ireland. 

As it began to be seen, that our true interests consisted in 
ginDg some protection to the iron foundries in England, 
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which had arisen by individual interest alone, an Act of Par- 
liament was pasesd in 1769 for discontinuing, upon the ex- 
portation of iron in foreign ships, the drawbacks of sucK 
parts of the duties payable thereon as exceeded the duties 
payable upon iron imported in British ships. In this year 
the importation of iron from Russia alone amounted to up- 
wards of 34,000 tons. To such an extent, through the fos- 
tering care first given by Peter the Great, had the iron mines 
arrived in Russia, that they materially injured the sale of the 
Swedish iron, from whence, much less than a century before, 
they used to import considerable quantities into Russia. 
Such are the effects to be produced when governments wisely 
patronize national objects of improvement and industry. 

The American war breaking out in 1 775,a formidable rival, as 
then considered, to our iron trade was removed, and soon after 
the close of that war the increase of our trade, and the extension 
of our manufactures, created an additional consumption of iron 
in the country ; and although we had powerful competitors la 
Russia and Sweden, yet our furnaces, with the agency of Ihs 
steam-engine, were producing an annual increase, by manu-> 
Aicturing iron with pitcoal instead of charcoal. 
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Bbfobe we proceed ta detail ibe vast remlu in Uw iroD bade, 
coosequeot ujidd the use of pitr<oa], aided by the poaesfol 
assistance of the steam-engine, it «iW be drarubte to take a 
retrospeclive view of tbe meaiu liilbertoeaipJoycdlbr blcmiog 
the fu maces. 

The machine first employed Tor Uiis purpose was a pair of 
leallier bellows, worked by the band ; but wben it becane 
Deccfisary to smelt iron in lan;e qnautiliea, tbe size an} aaa- 
ber of the bellows were increased. Two pain of beUows were 
BO connected, by means of a lever, that the ooe pair shut when 
the other opened. Tbe handle of each pair was snccessjrely 
niored by two cogs, placed at right angles to each other on 
Ibe horizontal axis of a water-Abeel, so tlial, during tlie rero- 
lution of the wheel, one of the cogs shut one pair of bellows, 
and forced the included air into tbe furnace — while the other, 
which at this instant opened, was shut by the action of tbe 
other cog, and thus discharged its contents into tbe furnace. 
By this means a continued blast was kept up, excepting a 
trifling pause nheu Uie motion was changed. 

Another engine, called tbe nater blowing machine, has 
been used for producing a strong blast. It has been pretty 
generally adopted on the Continent, but does not seem to 
have come into use in this country. A current of water is 
made to pass through a kind of cullender, placed in the open 
air, and perforated with a number of triangular holes. The 
water descends through the^e apertures in many small streams, 
and by exposiug a great surface to the atmosphere, it drags 
•tong with it an immense quantity of air, and is conveyed 



through a tube till it dashes ngainst a stone pedestal inclosed 
in a large vessel. The mixture of air and water which falls 
upon the pedestal is dispersed in every direction — the air is 
separated from the water— it ascends to the upper part of the 
vessel, and rushes through a pipe to the furnace, while the 
water descends through aperturesat the bottom of the vessel.* 
It is proper to observe, however, that, as by this method the 
air was loaded with moisture, it was necessary to olake the 
condensing vessel as high as conveniently could be, that the 
air might arrive at the furnace in as dry a state as possible. 

Machines of such a description might have been sufficient 
for smelting iron, when charcoal was used for fuel ; when, 
from the small quantity of air that was then requisite for 
blast, whether from the great inflammability of the fuel, or 
the smallneas of its capacity, the manufacturer had more fre- 
quently felt the etfecta of over-blowing than under-blowing 
his furnace ; but now, when coal began to be used, it became 
necessary to construct machines formed of the most durable 
materials, and capable of affording a powerful and constant 
blast. 

The earliest contrivance of this kind was a forcing pump, 
worked by a water-wheel or a steam-engine ; and it would 
appear, that the first cylinders — at least, of any magnitude — 
were erected at the celebrated Carron Iron Works, in the 
year 1760, by Mr. John Smeaton, soon after these works 
(which, in a few years, became amongst the most famous in 
Europe+) had been established by the projector, Dr. Roebuck, 
and other parties. 

• Franciicui Tertioi d« LidU {" Minister Nil. el Aitis," lib. 5. chap, iii.) ob- 
Mnei, thai be hu aeen t, gniiter wind tcaetilcd bj ■ Dutcbine oC thii kind [han 
could be produced by bellows ten or livelie Feet long. 

t The Cirrua ^Vorkt coiititt of liie blast furoacei, liileen air fuiaiices, ■ claj 
mill for giiodiog clay and malLing lire briciu Cor (he use o( Lbe said fuintcei, an 
engiae that raiui four iDotaod a half or waler al one stroke, and, on ao aveiagv, 
diBfiiuveii itrokes id a miuule. Tbii engine goeiin time at dtought. aad consume* 
aiileeo toniof coal in lireDly-four boon. Uesida ihecoaU consumed by ibis engine, 
then U« I^ tons buinl every day in ibe works, and by the iahabiums belonging 
to ihem. Besides tbe aii furnace* liiere are three cupola ftimices, thai go by virtue 
oflheblut furnaces, 4y pipes conveyed from the machinery o( ihe bUsii — their 
muck the WDM Willi the air famicM. There are alu four boring mills 
4 
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According to the citetom o( the times, the operatioD of 
blowing was at first performed by large bellows, moved by 
means of a water-wheel. Pitcoal was the elaple fuel in ose, 
it having been very generally applied, pince the year 1750, as 
a substitute for clmrcoal in the blast furnace, but the ecaoty 
Bopply of air, and its want of density, seldom permitted the 
produce of the furnace to exceed ten or twelve tons weekly ; 
and frequently, in summer, the quantity was reduced even 
below this. The Carron Company collected immense qnao- 
lilies of charcoal, and they found that their blast nas much 
better calculated for the operation of smelting with it, than 
with the uninflammable pit-coal obtained in their neighbour- 
hood. Experience, however, gradually unfolded means of 
adapting machinery better calculated to ibe nature of the co^ 
fuel; more powerful wheels were constructed, the bellows 
were abandoned, and, in their place, large iron cylinders were 
introduced. 

These cylinders were four feet six inches diameter, exactly 
fitted with a piston, moved up and down by means of a tvater- 
wbeel. Iq the bottom of the cylinder is a large valve, like 

for boring ganl, ppei, Fylindrn, he. One of ihe borisg niilli i> adapled for turning 
Am gnu on the ouliide : the; hare likewlK unilha' forge*, foe msiing ihe Urged 
aochon ind aniil], u well as imall work of various kinda -, betidei a forge for Tnakiag 
malleable iion, nod a plating forge, alio a forge for mumping itDO, the hammer of 
wbtcb, with the helve, are both of cast TDCtal, and »eigh a Ian aad a half. — Sir /, 
SStteUiri Slalatial Aecaunt ff Scotland— 1792. 

Nobody i* idniitled lo fiev Ih* worlu on Sundaji, eicepi ihoH wlio are pro- 
perly i«cominHided, or known lo be worthy of alleoligo. Mr. Buina, the Ayrtbim 
poet, not knowing, or not alleoding to, ihii regulation, made an alwmpt to be til- 
milled, wiiboui dticav«[iiig who he wu, but nai refuted by ihe porter. Upon ra- 
tumiiig lo the inn ai Catron, he wrole Ihe following lines apaii a pane of glin, la > 
wiadow of Uw parlour into wbicJi be wai tliown :— 

" We cam na here lo view your warks 

In hope] lo be mail wise : 
But only, lest we gang lo hell, 

II may bo nae inrpriae. 
" Bui wbea we lirl'd at jonidoor, 
Yonc poiter dougbi na beat ui ; 
So may, itaould we U> hell'i yctta come, 
YoBi tnlly, SUan, uir oi." 

— /tid— 1797. 
o2 
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that of a bellows, which rises as the piston is lifted up, and 
thus admits the air into the cavity of the cylinder below. 
Immediately above the bottom is a tube which ^oes to the 
furnace, and as it proceeds from the cylinder, is furnished 
witli a valve opening outwards. Thus, when the piston is 
drawn up, the valve in the bottom rises, and admits the air 
that way into the cyhnder, while the lateral valve shuts, and 
prevents any air from getting into it through the pipe. When 
the piston is thrust down, tiie valve in the bottom shuts, while 
the air being compressed in the cavity of the cylinder, is 
violently forced out through the lateral tube into the fur- 
nace. 

There were four of these large cylinders applied to blow the 
furnace, and so contrived that the strokes of the pistons, lieing 
made alternately, produced an almost uninterrupted blast. 
The pumps being worked alternately by a water-wbeel having 
four cranks upon its axis, each of which moved the piston of 
a cylinder, which had a stroke of four feet six inches, some 
little intermission could indeed be perceived, but it was too 
trifling to produce any sensible effect on the furnace. Even 
this could have been prevented by means of a large re- 
servoir, into which all the four cylinders might discharge 
their blast.* 



* The wtoiiiioii and lingolii coniUncliiia of (he Deron Iron Worki, btgun Id 
July, 1793, merit ihe attcntioD of Ihc cuiioui la mechaniCB and irchitcclun. A 
ileap bank riies moie than fi^y feet above the level of Ihe river, and ii compoied of • 
rock, or very thick alratum of freestone, very dry, and uoifonn in ila (eitun, aod 
almoil free from crocks and fiuuiei. Imttad of ihd usun] melhod of building with 
alone and line, ihe aevetal parli of tbe warks hato b«ea farmed in Ibia bank by ex- 
cavalioni made b lb* lock. Two furaicea, nhich are each gboTe forty feet high 
and fourteen feet diimetei, and alio tbe ipacioiii arches which gita icceit to Ihe 
woikmen, al the bottom of the furnace, to diaiv off the liquid melal and s\ag, an cut 
out of the rock. The roof which coven the casting- house, d room leveoiy ieet long, 
fifty feel wide, and twenty-tbree feet high, is tuppotted by (he lidei of ibe quarry and 
iheiolid pillara of Ihe rock, that were left for Ibi* pnrpoje in making the eicivatioD. 
Ib like maDDec is formed ihe engiDe-bouH and its apparatus, nhich is inieuded to 
iDpply ihe two furnaces with wind, by throwing, at each vihrauoti of tbe engine, a 
lufficient quaolity of air, out of a large cylinder iulo a long gallery, or close mine, 
foiTned in the lock. This magauoe of wind will contain above 10,000 cubic fcel of 

', much coDdenied by the power of tbe engine, u Ibe gallery ii irgry cloaely ahut 
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A laiger colamn of air, of triple cr quadruple density, wag 
thus obtained, and effects equivalent to these great improve- 
ments followed. The same furnace, that formerly yielded ten 
and twelve tons weekly, now, sometimes, produced forty tons 
in the same period, and, on the averse, in one year, 160O tons 
of metaU 

la situations where a fall of water could not be ohtained, 
steam-engines were employed to work the pumps ; but as 
these machines were then only single, the piston desccndiug 
by the pressure of the atmosphere, it was necessary to have 
some contrivance for producing a continued stream of air 
during the descent of the piston. This oSject nas effected by 
receiving the air into a regulating cylinder, of the same size 
as the blowing cyhnder, and furnished with a piston loaded 
with heavy weights. As every stroke of the engine would 
pump into this cyhnder twice the quantity of air that would 
pass through the nose pipe into the furnace in the same time, 
the air raised the loaded piston of the regulating cylinder, 
aod during the time that the engine ceased to act, the weight 
of the regulating piston forced the air into the furnace. This 
method of regulating the blast, which continued in general 
uee for many years, was superseded by the water regulator, 
and by the double-acliug blowing cyhnder, wrought by a 
steam-engine of Watt and Boulton's construction. 

The iron trade began immediately to revive on the applica- 
tion of pit-coal, aided by powerful engines, and its progress in 
England and Wales was truly astonishing. The general use 
of pit-coal, most unquestionably, occasioned an earlier relin- 
quishment of many of the charcoal works than would 
otherwise have been the case, but the manufacture had so 
much increased as to render this an object of trifling im- 
portance. 

The following statement shows the manufacture of charcoal 
pig-iron in England and Wales in the year 17^8:— 



up Bad niide air Ugbt, having Ob]j t< 
f>on> Ihe aii-pump. >nd the olbei lo admit ■ 
blow tbe two funi»ces. — Sir J. Sintlaii ' 
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Cloocal«nhire 

MoDOioulhiliin: . 
(jUmoijanihire ■ 
Carinarlbensbirc . 

Utiioncth 

Shropihire 

Dwbjibire ..... 

Yorkibire 

WeilnioTelaDd . i . 

Cumbeilsad 

LancBBhira 



Na.ofFur. Tonsateuh. Toll! in eadi et 



lao 



300 



TobU.... 34 13.100 

Average produce flora nich farniMn 54S 16 2 

Fanner iteiage produce (page G7) 394 I I 

Total Ml 13 I 

Increased produce from each furnace, from the year 1740 
to the year 1788, attributable entirely to the general improre* 
ment in machinery and the introduction of the sleam-cngiiia> 
251 tons 15 cwt. 1 qr. 

About the year 1740 the annual quantity of charcoal pig^ 
iron manufactured in England and Wales amounted to 17,360 
tons; in 1788 the quantity was 13,100 tona — being a decrease 
in that period of 4260 tons, attributable chiefly to the decreasA 
of wood, but also, as we have before stated, to the use of pit- 
coal as a substitute for charcoal in the furnace. 

In the year 1788 the manufacture of coke pig-iron was 
follows : — 

No. of Fur 

Shropihire 21 

Suffurdibiie 6 

Derbyibire 7 

Yorkshire 6 

CnmbetUDd I 

ClMahire 1 

Ulamo^gansbin: 6 

Breckoocktbire 2 

', 3 ut" furnace*^ 
•apMMd to be ID bilk 
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AnngeuiDuilprcKluEealeKliruriwce 909 B 3 

Total or eharcoBi |Hg-irDD 13,100 

Dilloofcokepig-iton 48,200 

ToUl.... 61,300 
—being a total of 61,300 tons of pig-iron manufectured id 
England and Wales. At the Bame period there were erected, 
and in blast, in Scotland, in tlie West Highlands : — 

CtiucinlFiu. Iltkeoreach. Total in eacb couDtjp. 

Goatfield I 700 700 

BuDiwe t TOO TOO 

There were also — 

Cairon Cskefbr. 4 1000 4000 

WibaotowD, or ClMgh .... 3 600 1600 

TMal e TOOO 

— being a total quantity of 7000 tone of pig-iron manufactured 
in Scotland, 



Arenge produce at cafEi fur 
Fornacti. 

TT Total quanttlj of )Hg-iroD 
e DilUi, ditto, ID ScotluKt . 



'6UM. 

TOBI. 



iDml qaanlil; manuhctured preceding the inlrodnc' 
lion of pil^^cnal for fataace fuel 



Total i acreau . ■ 



17,360 
50,950 



As the period of 1788 or 1790 may be considered a new 
;ra in the history of the manufacture of iron, arising from the 
more general use by the iron masters, of the double power 
; of Mr. Watt, it may prove interesting to give a 
. account of the introduction of this most valuable 



Notwithstanding various attempts by the Marquis of Wor- 
cester,* and others, to construct a steam-engine, no machine 



• The Maiqaii of Woreeilet wai ibe invenlor of tl 
whiEh the elaslic force of Moaro was ptoposed ai iJ 
hit " Centurj of Initntiadi," > work publiihed ii 



i, hg tiai dcKriboiI Ifaii 
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of this kind appears to have been completed and applied to 
actual use, before tbe invention of Capt. Thomas Savcry, 
treasurer to the commissioners of sick and ivouiided. In a 
pumphlet entitled " The JMiiier'a Friend," published in 1696, 
lie dei^cribes a steam-engine, in which water is raised not only 
by the expansive foice of steam, but also by its condensation, 
llie water being raised by the pressure of the atmosphere into 
receivers, from ivhich it is forced to a greater height by the 
elastic force of the steam. After having erected several of 
these engines, Savery took out a patent, in 1C98, for a. new 
invention " for raising water, and occasioning motion to all 
Borta of mill work." In June, 1699, he exhibited a working 
model to the Royal Society, who printed in their Transactions 
for that year a drawing and description of it; but the most 
complete account of it appeared in a small pamphlet of 
eighty-four pages 12oio., which Mr, Savery published in 
1707, under the title of " The Miner's Friend, or an Engine 
to Raise Water by Fire Described ; and the manner of fixing 
it in mines, with an account of the several uses it is applicable 
unto, and an answer to the objections made against it." This 
book was separately addressed to King William III., to 
whom the engine had been shown at Hampton Court. 

Various engines on the principle of Mi'. Savery's have been 
erected since his time, and various improvements made on the 
original construction — amongst others by Dr. DesaguHers, 
but before his improvements were proposed, a very important 
invention had been made by Mr. Thomas Newcomen, an 
ironmonger at Dartmouth. There is reason to believe that 
this ingenious workman was occupied in tbe improvement of 
the steam-engine as early as Mr. Savery. Switzer, indeed, 
who was a friend of Savery's, and therefore not likely to make 
any statement injurious to his reputation, distinctly informs 
us that he had good authority for stating that Newcomen was 
Hs early in his invention as Savery, but that the latter, being 
nearer the Court, obtained bis patent before the other knew of 

engine, in No. 68, ind he hit agnin lefernHl to il ia Nos. 9S, 99, ind 100. He hu 
alia left behind him, nhat lie calls " A DcBnilioD oF his Engjoe " — ibe ddI; copy 
oE wbtcb a presensd in the Brilj^ Maieum. 
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it, oo which acconat Newcomen was glad to come in as » 
partner in the patent, which was granted to them in 1705. 

Ucsagutierir, however, haa ^iven a diflerpnt account of t!ie 
matter, and as the passage contains some interesting details, 
we ahull give it in his own words: — *' Ti)omas Neivcomen, 
ironmonger, and Jolm Galley, glazier, of Dartmouth, made 
the several experiments in private, and having brought the 
engine to work with a piston, &;c., tliey, in the latter end of 
the year 171 1, made proposals to draw the water at OriS*, in 
Warwickshire ; but their invention meeting not with reception, 
ia March following, through the acquaintance of Mr. Potter, 
of Brompgrove, in Worcestershire, they bargained to draw 
water for Mr. Bach, of Wolverhampton, where, after a great 
many laborious attempts, they did make the engine work; 
but not being either philosophers to understand the reasons, 
or mathematicians enough to calculate the powers, and to 
proportion the parts, very luckily, by accident, found what 
they sought for. They were at a loss about the pumps, but 
being so near Birmingham, and having the assistance of so 
many admirable and ingenious workmen, they so soon came 
to the method of making the pump valves, chicks, and 
buckets, whereas they had but an imperfect notion of them 
before." 

The eng;ine thus constructed has received the name of the 
atmospheric engine, io consequence of the power which is 
employed, being only the weight of the atmosphere, the steam 
exerting no force whatever, either upon the surface of the 
water, or upon the piston, and having no other functions to 
perform but that of lijrming a vacuum. 

But to the great and comprehensive genius of the late Mr. 
Watt are we indebted for those improvements, which have 
rendered the steam-engine the present powerful agent of our 
iron works and other manufactures. When Mr. Watt's 
attention was turned to the subject of steam, in 1759, it was 
then an effective and useful machine, and was used to a con- 
siderable extent in the mines and manufactories of the king- 
dom ; but though it was then an effective machine, it was a 
very imperfect one, and required for its improvement all the 
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energies of a mind deeply imbued with mechanical and chi 
luical knowledge. 

Mr. James Watt was a maker of mathematical instrumenta 
at Glasgow, and being a man of a truly philosophical mindi 
and well conversant with all branches of science, he was in the 
habit of associating with the most celebrated scientific men at 
that time in Scotland, particularly with Dr. Black, Dr. Roe- 
buck, and Dr. Robison. In the year 1761 or 1762, Mr. Watt 
had constructed a model, with which he showed the practica- 
bility of what is now called the high-pressure engine; but it 
was not till 1763, when he was repairing a working model of 
Newcomen's engine, belonging to the college at Glasgow, 
that his mind was usefully directed to the subject; during 
this employment, he observed the great loss of steam from 
the condensation of the cold surface of the cylinder. He 
made various experiments during the ensuing year to obviate 
this, but it was not until early in 17G5 that it occurred to him, 
that if a communication were opened between a cylinder con- 
taining steam, and another vessel exhausted of air and other 
fluids, the steam would immediately rush into the empty 
vessel, and continue to do so tilt it had established an equili- 
bnum, and if that vessel were kept very cool by an iojectioa 
or otherwise, more steam would continue to enter, until the 
whole was condensed. Thus did he discover the great prin- 
ciple of condensation in a separate vessel. 

Mr. Watt was so much occupied in other business, that ib, 
took him much time to complete his machine, and bring the' 
whole to bear, so that he did not apply for his first patent 
until 1768, which bears date January 0, 1769, and is for his 
" methods of lessening the consumption of steam, and, coo- 
sequeatly, of fuel in steam-engines." 

Soon after his patent was obtained, Mr. Watt became^ 
associated with Dr. Roebuck ; they proposed establishing an 
extensive manufactory for such engines under the patent, and 
Mr. Watt began his first real engine, of eighteen inches cylin- 
der, at Kinneil, near Borrowstownuess. This was a sort of 
experimental engine, and was successively altered and im- 
proved till it was brought to considerable )>eifection. In the 



I 
I 





ORB&T BRITAIK. 01 

deteila of its conetructioD, the greatest difficulty of all was 
ibe packing of the piston, so as to be steam tight, becaaae 
Mr. Walt's principle did not admit of water being kept upon 
the piston, to prevent the leakage, as in the old engines. 

He found great difficulties in procuring a cylinder suffici- 
ently accurate, until a new method was introduced at Burbam 
fbuodry, by Mr. John Wilkinson.* In the old method of 
boring, the instrument which performs the part of cutting 
the metal was guided in its progress by the incorrect form 
given to the cylinder by the moulder, and although it insured 
that every part of the cylinder should be circular, it gave no 
certainty that the cylinder should be straight. This was 
quite sufficient for the old engines, but Mr. Watt's eogines 
required greater precision. Wilkinson's machine insured the 
accuracy required, and if the cylinder was cast ever so 
crooked, the machine would bore it straight and true. 

Dr. Roebuck becoming embarrassed, from the failure of 
his vast undertaking in the Borrowstownness Coal and Salt 
Works, was unable to prosecute the manufactory of steam- 
eng;ines; and, in 1774, disposed of his interest in Mr. Watte' 
patent to Mr. Matthew Boulton, whose establishment at Soho, 
near Birmingham, was then the most complete in England, 
and conducted with the most spirit. A portion of the works 
was allotted to Mr. Watt, who erected a foundry and the 
oecessary works to carry his invention into etTect, on a grand 
scale. 

In consequence of the great loss of time, and the enormous 
expense necessary for bringing the engine to perfection, Mr. 
Watt was not able to produce any large engines, as specimens 
of his invention, until 1774 ; and found, from the difficulty of 
introducing them, that the term of his patent was likely to 
pass away before he should be reimbursed ; he, therefore, 
applied to Parliament for a prolongation of his term, which 
was granted for twenty-one years, by an Act passed in 1 775, 

• Ur. Witkimoo wai tlie lirat wlw ippli«l ilMm-engioet la bio* Ihe fiitti«c»«.— . 
Ur<i Hhifitld; ObMTiialuiu en !*( I^Mufiuluta, Tradt, <,n4 Prwi.1 StaU «f i^ 
k<H^-lTe6. 
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the period to commence from tfae expiration of his fii 
patent. 

With this encouragement, and with the advantage of Mr. 
Boulton's assistance in systematising the manufacture of the 
parts, Mr. Watt soon produced many capital engines, which 
were erected in Staffordshire, Shropshire, and WarwickBhire, 
and a small one at Stratford, near London, but chiefly id 
Cornwall ; and Messrs. Watt and Boulton granted licenses to 
use their engines, on securing a third part of the saving in 
coal, compared with an atmospheric engine performing the 
Bame work with coals equal in quality. The amount of 
this saving was determined by ascertaining experimentally 
the coals consumed during any number of strokes made by 
the common and the improved engine. The number of 
strokes made in any given interval, was ascertained by a 
piece of machinery called the counter, which was struck at 
every ascent of the working beam. Two keys of this ma- 
chine were kept, one by the patentees, and the other by the 
proprietors ; and a traveller, who examined it at stated 
times, calculated the saving of coal from the number of; 
strokes." 

The regular and increased effects of this very powerful ma- 
chine were soon felt in most of the iron districts. The pro- 
duce of the furnaces greatly increased as to the quantity of 
metal, and as tbe proprietors of the works became more 
prosperous, other capitalists were induced to engage in similar 
undertakings. Another cause also operated at this time, 
namely, the high price of foreign iron.f and the vexattoi 

* For three Iirge engtnei. at Chacenater mine, in Cornn'all, the propneton p^' 
BOOI. anaaally, iasleid o( the lliird of the laving of coii.— Edinburgh Encjiclopcdi*-*'] 
All.. " Steam Engines." 

t Ths iron used al Ihe CramoDd Warls comet chiefljr Trani Ra»ii and Sweden^ 
npwinli or 1000 loai being imported from Ihe Baltic jiearly. The ai 
ton (including ciuloms at SG>. and Ueig^t fram 81. lo 16>.) ii 171. for Rus^a and 
IBl. IOj. for Swedish iron ; bal a rerj fine Iiiod of the latter, llie pnxJuce cf the 
lamouamine of Dannemora, called Orcgrund iron, from Ihe poll wheto it \t (hipped, 
comei to 241. per ton. Thit ion i* used Ki]tij for mnking tlcel. Hicae diflcteni 
kinds of iron are 50 pet cenl. deiiet tlmn Ihey wera in 17B0, nhich rapid idiaoca 
hii lately laduced the propnelora lo creel futaaces at Clyde, near Glaigow, wilh 
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proceedings of the Russians, who imagiDed that we were com- 
pletely at tlieir mercy for the necessary supply of iron. New 
woiks wrre yearly erected, and several furnaces were annually 
added to those already in blast, and the increase was so con- 
■iderable that, in the course of eight years, the manufacture 
of pig-iroD was nearly doubled, as will appear by the follow- 
ing returns, which were sent to the chairman of the committee 
of the House of Commons, on ihe subject of the coal trade, 
when Mr. Pitt, in the year 1796, had it in contemplation to 
add to the revenue by a lax upon coal at the pit-mouth. 
This, of course, led to a powerful opposition on the part of 
the manufacturing consumers, and particularly so, as may 
easily be imagined, in the iron trade. A committee was ap- 
pointed — witnesses examined — facts collected — and the mea- 
sure abandoned, as being unwise and impracticable. 



NidKi or FumocM. 



JcofFur. 



CHESTER. 

Apodile I 2100 C 

SavBidile 1 3600 C 

CUMBERLAND. 

BeiipoM 1 2080 C 

Dnddeo '. 1 1GG4 ( 

Nralasd .-.-..'. 1 700 ( 

Backbuiow >..'. 1 100 ( 

' ' DERBV. 

DihAbbey 1 474 ( 

Mane; Paik 1 T2a ( 

SMmbj 1 936 C 

GLOUCESTER. 

Fhulej 1 360 ( 

FoM«t of DeBn 1 20 ( 

JIEREKORD. 

Abbejlialeo 1 TU ( 

Buhopwood 1 500 C 

Cnnbrook I 1000 ( 

BriBgwood 1 500 C 

Ldgblon 1 7B0 C 



1 Sot C<a< 



(nmiih tbem witb luflicieal n 



irbcki. — Sir J, SuuUir'i Slaliiliral AteeuHl ef Sai\ 



which ibey hope will, io « few jeira, 
save the gteat Sams remilMd for Ibit 



Nameaof FdTDieei. No.ofFur. EidMKturn 

r, c. 

LINCOLN. 

Renuhiif 2 500 

SALOP. 

OldPiA 3 11333 10 

Honchiy 1 4!»T 10 

Ijghlmoor 3 B946 

C<«lbriMk« D*l 3 7176 

HkddajWood I 3777 10 

JacUdd 2 7086 

Benthil 1 2367 10 

WJIlej I 3702 10 

Bnnely 1 1775 

Kepiey 3 7590 

Sond.bill 2 4730 

DooningtoD Wood 2 4720 

SUSSEX. 

Aihbariibam I 172 IS 

WALES— SOUTH. 

Cljdich 1 IB30 

BlKmUra 1 1404 

Blieaavoii 3 6460 

Sibowy 1 1820 

BMulDit 1 1560 

Peoyc*, 01 Ebberrato 1 1660 

Hirwtin 1 1400 

Uelioicoacl 1 648 D 

Enniifgedjr 1 1352 

Caerlitly 1 600 

Cjr.rt].( 3 6000 

PlytDDud) I 2000 

PenauTDD 2 4000 

Dcwiaii 3 4100 

LLnelly 1 1664 

NrathAUny 2 3120 

WALES— MIDDLE. 

Donf 1 200 

WALES-NORTH. 

Baabooe 1 1660 

Bijmbo 1 884 

Bijmbd-gale 728 

PanyiTon t19B 

pDDtrabD 1660 

WALES-WEST. 

Canntitbeo 1 1056 



500 
6240 


70S H 

6962 S 


aoeo 


1468 4 ■ 


6240 


3498 15 


4163 


26S9 11 


2080 


1866 e 


4160 


1890 n ^ 


1600 


I3S4 ^M 


1600 


1554 10 ^H 


1400 


1076 10 ^H 


6210 


5068 19 


3400 


33G7 


4160 


3323 



1820 


1625 





1404 


1500 


« 


5460 


431B 





1820 


1930 





1560 


1660 


(t 


1560 


3S7 





14O0 


lOSO 





648 


503 





1352 


800 





600 


6»S 





6000 


7204 





2000 


2200 





4000 


4100 





6400 


2800 





1664 


1560 





3120 


1769 





200 


150 





1560 


1144 





ead kdtIi 







Ditto 
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ofFwnaees. Ko.ofFv. Eie ke i e Ui fn. Sop.qtaty. Eoct 

T. r 



STAFFORD. 

Leird 1 1560 

Briefly 1 1900 

DniBekl 2 iGOO 

Bibum 2 2340 

Bndlej 3 3640 

Gnve-yaid 1 1260 

DvdleyPort 1 1040 

Tipton 2 2060 

Go^Oak 1 

YORK— LEEDS. 

Bowling ..•••••• 2 2000 

WaneyMoor 2 2000 

Shelf 1 1000 

Birkenshaw 1 780 

YORK— SHEFFIELD. 

Chesterfield 1 940 

little BramptoD 2 1800 

WingerWofth 1 1274 

Stavdj 1 1000 

Park 1 1092 

Chapel 1 1456 

Horndifie 2 1092 

Ebhar 1 800 

Bretton 1 250 

Holmes 3 6000 

Total.... 104 167,312 

SCOTLAND. 

Canon 4 5200 

WilsonTown 2 

Mniikiik 2 

Clyde 3 

Omoa 2> 

Devon 2) 

Goatfield— charcoal 1 

Bunawe^ditto I — 



1560 
1300 
2600 
2340 
3000 
1396 
1040 
2080 



2000 

2000 

1000 

780 

940 
1800 
1274 
1000 
1092 
1456 
1092 
800 
220 
6000 



1391 

1046 10 

2526 

1429 

1920 

213 

869 

2203 

1613 

2000 

2600 

1140 

846 



940 

1560 

1274 

761 

853 

1456 

712 

950 

250 

2000 



5200 
2080 
3120 
3640 

3000 
1600 






1 









133^5 108^73 



17 
104 

121 



5,200 18,640 
167,312 133,965 



172,512 152,605 



5616 

2080 

2878 

2216 

2396 

300 
600 

16,086 
108,993 

125,079 



Average prodnoe of each of the English and Welsh furnaces . . 1048 tons per ann. 
DiUo of the Scotch fumaoes 946 „ 



Vb BISTORV OP THE IHON TRADE. 

*-Th5 demand for iron articles of all kinds in this country 
not only continued unabated after the period of 1796, but 
kept increasing in a greater ratio than formerly, so that, in 
the short space of five years, situations were occupied for 
nearly fifly additional furnaces, or additions made to esta- 
blished works of that extent. In 1801 and 1802 it was 
ascertained that the following new furnaces were either 
building, or actually in blast, in England, Wales, and 
Scotland : — 



Furnaces. 
D Blast. BuiUing. 



Silverdale 

Saidshill 

Wibwj Moor 

M.dily Wood 

Uumit'i LoaaoD 

Newcaille, SlslTardiliiri 

Cyf»rlliB 

Llinellj 

Silbow; 

Beiotart 

Pljnmnlh 

Union 



DuSield 

Cornall Wood...... 1 

DrierlyHill 1 

Nbut Wolvcihimplim 

DudlejWogd 

BitliDgsly 

NewcgHle'UpDD-TjiK 



Q I)l.>sl. UuiUliag. 
... 1 



Diliic 



I 



20 



SCOTLAND. 

Muitkiik 1 

Gltnbuclf 1 

Calder 

Markinch.... 

Sliolts D 



Abfrdars 

riplon ] 

Bloonlield 

WednMbory 1 — — 

SlaiTardshire 10 3 5 

Colefotd 1 LagliDd Bod Walei. . 30 20 

JlckHeld 10 „ _ 

Old P»rk 1 22 25 

DonninelDTi Wood .... 1 

Making the total number of new furnaces in blast and build- 
ing in Great Britain forty-seven. 

The great increase in the manufacture of iron attracted the 
nodce of government, and, in the year 1797, Mr. Pitt, then 
Chancellor of the Exchequer, proposed laying a duty of 20s. 
per ton on pig-iron, but, alter full consideration, he aban- 
doned the idea. Lord Henry Petty, however, revived the 
subject in the year 1806. He proposed to levy a duty of 



ouMAT mmituv. 



4Q>. per tot <m pi»<baD, m » 

processes to the coostsnt m ip ect ioD of Exckc a 

were, at this time, 133 ircn woiks m Gmt Be 

prietors of wbicb met la tlie aevetal i 

fourteen of tltetr body to i " ' 

the iDformatkn Bobmttied to the cam^ttte «f tfcc Bosk of 

CommoDS on the bill fat i 

impolicy aod i 

essential to the sooceai of alaoM ill h — che* at 1 

indnslry. 

The following is an aUtnet of • tUltemat which tbe de- 
putation prepared of tbe wvenl *■■"— — , wtach, m the ipriag 
of the year 1806, were wiafcii^ with cokes tt fit c— I, aM 
charcoal, in Ei^laod, Wales, and Scotland. 



IbUbl Om. 



4 Cinnbcrbiid.. 
II Ththjtbiit .. 



I Leicmenfain 



19 Silop M 

25 SlaJTordilun 31 

U Yorlstdra 33 

82 ToUl in Esgtnd lOS 

35 SoDlhWala 36 

3 Nonh WaWs 3 

12 SooUand 18 



123 



Total «^ 






TmaL aaiein. f '•" 



XT Mjai 

i«4 im,m» 

4 xm 

37 t3,2M 



133 ToUl Gl. BriUia 173 60 133 lfiS,»6 ~~ 

Making the Average annual prodoce of each of the 162 coke 
furnaces in blast 1646 tons.* 

* Bdi thu gcDWal ■f«rage will bm ibow tbe •Sict pntUead H Ibtw tmU 
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By tbia document it appears that, or the 233 fumscea tl 
erecleJ, sixty were oot cf blast, and thni the remaining 173 
furnaces produced the aatonishing quantity of 238,206 ttma 
of pig-iron — being an increase in ten years, from 1796, of no 
Icse than 133,127 Ions per annum; and, during the same 
peiiod, there were erected, as we have already seen, to the 
year 1K02, forly-se»en new furnaces, and, subsequently, up 
to 1806, sixty-five additional ones, making, however, some 
allowance for the furnaces, if any, which were out of blast 
in 1796. 

It was calculated that 93,000 tons were converted into 
bars and other descriptions of iron ; that the capital employed 
in the manufacture was five millions sterling, and that it 
furnished employment to 200,000 persons. 

When Lord Henry Petty proposed this tax on pig-iron, he 
stated — " This tax was formerly in contemplation, and as 
the object is now greatly extended in use, and as 130,000 
tons was the quantity then manufactured, 1 apprehend that 
the quantity may now be estimated at 250,000 tons, which, 
at 40*., will be 500,000/. Upon this head there will be 
countervailing duties on foreign iron, and a fair drawback 
will be allowed. This tax will be under the Excise." 

An account was moved for, and ordered, of the quantity of 
iron consumed by the Ordnance, and of the iron purchased 
for the Navy. This account was accordingly presented to 
the House by Mr, Vansittart, and a copy, embodied in an 
account, headed " Estimate of the Net Produce of the Duty 

wheie powerful eugines were erected ; it will, Ihererore, be Joiinible Id notice, Ibit 
■I tome of these, its at Cytanha, in South Wales, the sverig* per famoce is ai higli 
BS 2G1S lont per annum, while, in twenty -three otheci, the quaatiiy fsllt ttelow 
600 lans. beiug, >1 Donj, in North Walet, (tated ut only 160 tons pel aTiiiuni. 

Seveoieea of lha» woiki nude 4000 toni each, or upwards, of which the tii 
ll^sl are— 

Cyfariba, id South Wale*.. . ■ 10,460 tons per anpuin. 

Blaenavon 7,846 

Penydarren 7,803 „ 

Old Park, Sidep a.369 ., * 

Keplej 7,510 

CanoD, Scoaand 7,380 „ 
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Upon iraa," wu transmitted to the depaties or tlie iron trade, 
who replied to it by counter statements.* 

Upua the second reading of the bill. Sir Jolin Wroties- 
ley aske^, " Whether anythii^ vras proposed to be done 
h> obTtate ibe difficulty of giving « sufiiclent drawback to ibe 
ntanulactaTen engaged in tbe export trade? A number of 
gentlemen in town, whose opinions deaetred the attcittion of 
tJie House, thought the propoa«d drawback insuf&cienl, as it 
senoed tlie utmost to be allowed did not exceed 4/. per ton. 
The deductions on account of the Ordnance and Navai utote* 
would be considerable." 

Lord Henry Petty stated " tbe amouat of deduction for 
iron used in the Ordnance and for the Navy department to be 
altogether ^1,460^. ; the drawbacks on foreign iron I3,770i. ; 
that on British iron 123,000^.— making a total, with 5000^., 
the estimated expense of the collection, of 193,000/., to be 
deducted from lite piodoce of the tax. Tbe average of the 
drawback was 4/. a ton." 

Ur. Vansittart observed, " that 4/. per too had been 
calculated upoo as an average, and not as tbe highest 
allowaDce." 

The bill was then read a second time and committed. 
When the bill came under diacusiuon, the upposers of the 
measure contended that it had hitherto been our uniform 
policy not to tax articles that were the staple commodities of 
tbe country, such as iron, coals, or wood. That of all these 
commodities iron might be considered the most impwrtant, 
and any tax upon that article must be injurious to the gene- 
ral interest, but the operation of this tax particularly 
so. It was proposed to lay an e<)ual duty on iron of all 
qualities, although there was a variation of at least 60 per 
cent, in the value of ditferent kinds. Ilow, tlierefwe, could 
this proposition be reconciled with the principles of justice? 
The uses of iron were so multiplied, that it was probable 
they had not been taken into consideration. With respect to 
iron of tbe lowest quality — in the article of iron railways 
from mines, the operation of the tax would increase tbe 
* Sm AppBodU C. 
H 2 
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expense of such railways 700^ a mile — an expense which 
would almost amount to a prohibition of them. It had been 
found desirable to abolish wooden railways for the purpose 
of substituting iron ones— -an object which this tax must in a 
great measure defeat. Yet it would, even then, be felt most 
severely in the construction of those wooden railways. The 
ramifications of injury that the tax would cause were in- 
numerable. On a moderate calculation, it would raise the 
price of coals 1«. per ton. The quantity imported into Lon- 
don within the year exceeded a million of chaldrons. Thus, 
from this small advance, 50,000/. would arise. The utmost 
at which the friends of the tax computed its annual amount 
was 300,000/. The opponents of it thought it would not 
be so much. The additional charge, therefore, merely on 
coals brought to London, came to a sixth of the whole pro- 
duce of the tax. 

Another baneful effect of the tax would be, that, by its 
operation on the machinery of our manufactures, horses 
would be substituted in many cases, and this at a time when 
we were paying millions annually to the continent for foreign 
grain. At the present moment iron was applied to purposes 
for which large timber would then be used. Would it be 
wise to increase the demand for timber of this description, at 
a period when it was already so alarmingly scarce ? With 
regard to iron of the higher and finer kind, in many manu- 
factures it had to pass through three or four different hands. 
In each of these stages an augmentation of price would take 
place. 

With respect to the tax as it affected the manufactures, 
the agriculture of the country, and the comforts of the poor, 
it would raise the price of many of those manufactures 
in which iron was principally employed 12 J per cent., and in 
some cases much higher. This was a most serious con- 
sideration to the country, when the manufactures of Flanders, 
of Prussia, and of Styria, were able to come into competition 
with us in the foreign markets, and even to undersell us in 
the coarser articles. 

The seats of the great manufacture of iron ware had been 
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leriousiy affected by the wars oa tbe continent, and lliis tax 
irould have on them tbe most injurious efTects, Ita in- 
6aence on agriculture would also be pernicious; It would 
tend to give tbe grazing fanner, who made less use of horses 
Knd implements of iron, great advantages over the arable, 
and thus would throw an uodue proportion of tbe country 
into pasture. It would press heavily also on the poor 
-iron was a necessary part of most of the tools which they 
nployed, and thus the very iniplementa which they used 
light be placed almost beyond their reach. 
The eftects of this measure must inevitably be to throw a 
gloom oa the spirit of our manufactures — to cut up those 
very resources to which the country would have to look for 
ilA protection and defence, and to deprive of bread very nu- 
fuerooB classes of our industrious poor. It would have the 
most injurious effects on a very large proportion of tbe in- 
kabttants of Birmingham— which place bad been formerly 
called the toy-shop of Europe ; but since the convulsions 
that had taken place on the Continent, the demand for those 
aiticlea of curious and elegant manufacture bad entirely 
ceaaed, and goldsmiths and silversmilbs were now converted 
iuto blacksmiths. Even in their articles, Germany and Ame- 
rica had now begun to enter into competilion with us. Tbe 
inanufoctures of these countries had received every encou- 
ra^ment from their different governments, and surely our 
o«m manufactures were equally entitled to the fostering care 
of our own legislature. 

The difficulties uttcndiog the proper allowance of draw- 
backs were very great ; the orders for the foreign market were 
all made up in loi^e casks, and it would be necessary to 
submit them to tlic inspection of the exciseman — that the 
whole would be vexatious in the extreme. That if the rising 
nanuhctnreof unwrought iron remained untouched, it would 
prove a resoorce of incalculable riches to the country ; but, 
should it be strangled m its infancy by the hands of the 
tsciscmao, the country would have reason to curse the hour 
Hhen such a tax had been imposed. It was by our trade and 
maoulKturea that we were enabled to hold such a distin- 
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guislied rank omong tlie nations of the world ; and, while 
these were not discouraged by our own government, we hu) 
no reason to fear that the elfcrts of Buoiiaparte would ever 
be able to drive Uietn from the markets of Europe. They 
would continue to fiud their way into every part of the habit- 
able globe. 

It was acknowledged that the situation of the Minister of 
Fuianc« had, of late, every year grown more and more diffi- 
cult, since almost every object of taxation had already been 
resorted to. It had, therefore, become dithctiltto select a tax 
that was not liable to some objections — but the preseut tax 
appeared peculiarly objectionable. It had been well observed, 
that the possession of iron was one of the great grouiide 
of distinction between civilised and barbarous society ; and 
in the same proportion that this country had improvctl in 
manufactures and civilisation, the manufacture of iron bad 
been extended and improved, and had found its way, by 
numerous meandering atreama, into every department of 
civil lif«. 

TIte number of those employed in producing tiie raw mate- 
rial, and of those who afterwards wrought it up into every 
article of utility or elegance, was very great ; these were tODstly 
men of athletic make and great bodily vigour, which was a 
consideration of no small consequence in viewing the general 
utiUty of a manufacture, since it had been justly said, that 
too many of our manufactures tended to deteriorate the phy- 
sical constitution, and produce a feeble and degeiierate race of 
men, without spirit or ability to defend their rights. In this 
view alone the manufacture of iron, in all its braoches, was 
highly deserving of eucouragement, and any o hat ructioa given 
to its progress greatly to be deprecated. 

It was computed that between 400,000 and SOO.OOO per- 
sons were engaged in the various brandies of the mami&ct«re ; 
and when it was considered how much every one of them 
contributed to the revenues of the state, by the produce of his 
industry, it became a matter of serious considerati 
the sum proposed to be raised by this tax would not be 
than countervailed by tho-te defalcations in other p«rts 
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public revemie, which would arise from the disfoDrsgemeDt 
girea to the iron manufftcture by the present tax. 

This tax had been proposed to the House ten years ago, 
and had then, upon full consideration, been withdrawn. It 
was then proposed to lay on a duty of only 208. per ton, but 
the late Chancellor of the Exchequer saw reasons, at that 
time, to decline the prosecution of the measure ; it was one of 
the characteristics of that great man (Mr. Pitt) candidly to 
give ap any measure which, on investigation, he foand inex- 
pedient, without dreading the charge of incoieistency or 
indecision. 

The Biaoufacture of iron had this peculiar rccommendatiou 
belonging to it, that it had ansen and flourished most in those 
parts of the country which Nature seemed to have doomed (o 
everlasting sterility; and, as Mr. Wilberlbrce observed, "he 
b*d never felt a more sensible pleasure in his life than when, 
after the lapse of a few years, he had returned to a spot once 
rugged and ba/reu, but then covered by the fruits of human 
iodiutry, and gladdened by Uie face of man, in consequence 
of the introduction of this manufacture." 

tt was a received principle of taxation that no duty should 
press upon any article ia its rude and early state, since it 
caused an uniform rise of price in every article into which it 
was afWrwarda wrought up. In this instance, though the 
sum that would enter the Treasury would not be more than 
300,0UUI., yet a lax of nearly a million would be raised from 
the community at large. This was a prodigal waste of those 
resources which ought to be husbanded for future deuiands, 
aod which tlie public spirit of the country would cheerfully 
contribute whenever they were called for by the necessity of 
the times. It was a sound principle of taxation, that every 
tax ehoold be as little vexatious as possible in its collection, 
for the tax on the feelings of the subject might be more 
galling than that ou his pocket. The application of the 
excise to any branch of commercial enterprise was to be 
regretted^ but, in this instance, it would prove more than 
usually vexatious, from the number of those engaged in the 
maoufocture, from the multirarious variety of the articles, but, 
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above all, from the artisans being hitherto completely un- 
accustomed to the operation of excise laws. Within the 
ebort space of nine years, the maDufacture of iron had beea 
more than doubled. The annual produce had then beea 
100,000 tons, but it had now risen to 250,000 ; it was, there- 
fore, our duty to foster its progress and not to check it. This 
tax would cause an increase of price to the amount of 10, 16, 
and even 20 per cent. The proposed drawback was greatly 
too small ; government had estimated that it would amount to 
1£0,000/., but the manufacturers calculated that 266,000L 
would be requisite. 

It was a fact, that, even at present, some of the German 
manufacturers were able to furnish tbeir articles cheaper than 
they could be produced in this country, and the tax would 
tend still more rapidly to drive us from the foreign market. 
There were considerable quantities of iron used in canals, 
bridges, ship-building, and agriculture, on all which the tax 
would severely operate. If the requisite sum could be raised 
in another way, why impose it on a manufacture of universal 
application ? It was said to be an at^ment in favour of the 
bill, that it would operate generally — it would certainly 
operate as a general burden, but it would not be generally 
productive. 

The supporters of the bill, on the other hand, argued that 
it was a principle of taxation to lay the tax on articles that 
were most diffusive, and, consequently, would be most pro 
ductive. It was thought that necessaries ought not to be 
taxed, and that every thing should fall on luxuries. All the 
papers before the House showed that the opposition to the 
bill came from the manufacturers, not the consumers. As to 
foreign consumption, the tax could have but little effect; it 
was not the quantity, but the quality, of our manufactures, 
which was looked to. If we talked of exempting necessaries 
from taxation, we must give up every resource, and tax 
nothing. 

The use of iron for the purpose of agriculture had been 
mentioned as an objection to the tax, but the consumption of 
that article, in this respect, was trifling when compared wilb 
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tls coasnmptioi] in our West India plantatJons, where it was 
UBed, instead of copper, for boilers and other culinary por- 
poses. The present tax could not aSect onr articles of hard- 
ware in the foreign market, as the demand for those articles 
did not depend on their price, but arose from their superior 
quftlity. In this respect no foreign manufacture was likely 
Boou to rival us. 

It bad been stated that the iron trade was not yet ripe 
enough to produce a revenue. If the iron trade had doubled, 
as it was admitted bad been the case, within the last ten years, 
it was impossible to deny that it was a fit object for taxalioD, 
considering the state of the country, and the necessity there 
was for making every article contribute to the present exi- 
gencies, considering the high duty on malt and even on salt; 
and considering the great and extraordinary length to which 
the income tax had been carried this year, it was rather matter 
of surprise that the present tax bad not sooner been thought 
of. If it could be made out that, by proper drawbacks being 
allowed, no loss would arise to our foreign market, and at the 
same time that a great increase would thereby arise to the 
revenue, of probably 3CI0,(J007. or 400,000/., it would require 
some reasoning stronger than had been yet heard, to prove 
the tax ought not to be adopted. The objections to the 
Excise would have been perfectly applicable to the first intro- 
duction of the Excise laws into this country. The gentlemen 
now sought to be put under the regulations of Excise would 
not have the same necessity for frequent visits from theofEcers 
as others had. 

To show that the excellence of the manufacture was that 
which recommended it to foreign markets, the great fluctu- 
ation which had taken place in the prices, being to the extent 
of upwards of 20 per cent., was instanced, which, nevertheless, 
bad no efiect ou the amount of the exports ; and, by taking a 
comparative view of the drawbacks acknowledged by the 
dealers themselves to be sufficient, and those proposed to be 
granted by the present bill, showed that the drawbacks which 
it was in the contemplation of the framcrs of the bill to allow, 
were fully sufficient. 
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It had beea stated thai the House had always abstained 
from imposing taxes on the raw material, and particularly 
iron. It was but lately that iran came to be manufactured to 
any great extent in this country, but the taxes on foreign iron 
were tnnltiplied session after session ; and, in fact, there were 
many other taxes which acted as a direct tax on iron, and 
which never were opposed, namely, the taxes on wood and 
coal. This fax would not destroy the great iron works, the 
roads and biidges. The same ai^umeiit would apply to that 
which applied to the foreign trade, namely, that the fluctuatjoa 
in the price never put a stop to these great works, though it 
differed so much as to be, in the year 1799, l(il. a ton; ia 
1803, 19^; and immediately ailer that, to fall to 142. ; and 
yet the fluctuation had no effect on the trade. The statements 
that had been referred to were much exaggerated, and the 
drawbacks in the bill were sufficient to cover the trade from 
the effect of the tax. In some instances the drawback pro- 
posed to be allowed exceeded that demanded by the mann- 
litcturers : in others tliey were less, but every liberality would 
be extended, and the drawbacks might be modified or ex- 
tended, so as to be satisfactory to those concerned. 

As to the excise, no harsh provisions on that head existed 
in the bill — indeed, such provisions were unnecessary, becaose 
a bar of pig-iron could not easily be smuggled. 

The tax would bear so small a proportion to the immense 
capital employed in such concerns, that they could not bs 
materiaUy aflected thereby. There was nothing in the stat« 
of the countries on the Continent to give rise to the apprehen- 
sions entertained with respect to the foreign trade. As to 
America, it was a country in the infancy of its population, and 
no wise government would encourage in such a country the 
employment of its subjects in manufactures to any extent 
that would enable them to riwal this country. The population 
of that country would be wisely directed to the more produo- 
tive employment of cultivatii^g their country. 

In reply to these arguments, the opposers of the bill stated 
that the fluctuation in the price of iron, altbougli it was great, 
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cosld not biTC bad any elfect on the foreign markets, as, wbeo 
iroD was dear, we exported very little, on account of our hos- 
tility with the northeru powers. At that time the demaad was 
90 great at home, that, to use a tradesman's expression, the 
pigs were not allowed to be cold before they were taken 
away. This demand, of course, raised the price of the cont- 
modity, but, some time after, it was lowered considerably, oo 
the Gu^estion of the manufacturers, who declared that they 
would be unable to proceed with their business unless they 
had the raw materia] considerably cheaper. Much of the 
6ourishiog state in which that trade now was, should be 
attributed to the ingenuity of the persons concerned in it, and 
nothing could so effectually put a stop to the exertion of this 
ingenuity as putting the manufacture under the Excise. Fot^ 
merly, and till within the last few years, wood or charcoal was 
the only material by which it was supposed that iron could be 
made, but the ingenuity of the manufacturers led them to 
find a substitute iu coke. Under the gloomy influence of the 
Eicise, there was every reason to believe that this useful dis- 
covery would never have been made. The moment the legis- 
lature put OD the Excise, they imposed a specific mode of 
working, from which no appeal could he made, and which 
must at once put a stop to ingenuity. Insuperable difficulties 
presented themselves to the execution of the plan laid down. 
The manufacturers were called on to give notice to the Excise 
officer of the time at which they were to proceed to work. 
This was impossible : with all their practice and skill in their 
business, they could not judge within four hours of the time 
it might be in their power to open the furnace and proceed to 
cast, and the Excise officer must be always on the spot, or 
the manufacturer must be under innumerable penalties. The 
door must always be open to great frauds. Nothing could be 
so unjust as to confer on the fraudulent manufacturer the 
means of evading the duty, and of underselling the fair 
dealer. 

Notwithstanding this powerful opposition, the ministers 
persisted in carrying the bill into a committee, and the House 
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divided upon the qnestion. Upon the division there ap- 
peared 119 in favour of the bill, and 109 against it — 
leaving to ministers a majority of only 10 members; but 
in a few days after the House had resolved itself into a 
committee, the ministers were induced to abandon the mea- 
sure altogether. 
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QRBAT BBITAIK (COKTIKUBD). 

Ik the years 1783 and 1784, Mr. Cort, of Gosport, obtained 
two patents, one for the puddling, and the other for the roHing 
of iron — discoveries and improvements of so much importance 
in the manufacture, that it must be considered the era from 
which we may date the present extensive and flourishing 
state of the iron trade of this country ; but, preparatory to 
noticing his inventions, it will be necessary to give an account 
of the processes hitherto in use for the conversion of iron into 
malleable or bar-iron. 

The ancient and modem methods of extracting iron from its 
ores differing very materially from each other, it will be 
necessary to treat of them separately. 

Iron,* as it exists in the ore, whether in a state of greater 
or less oxidation, is capable of being brought to the metallic 
stale, when heated in contact with charcoal, by a much lower 
temperature than is required for its actual fiision ; and the 
iron being brought to this state, the earthy matter with which 
it is mixed may be vitrified by the adoption of a proper flux, 
so as to allow the particles of metallic iron to subside, in con- 
sequence of their specific gravity, to the bottom of the mass, 
although they are only in that soft pasty state which common 
bar-iron exhibits when it is at a white heat. Now, the blow- 
ing machines of the ancient metallurgists being greatly 
inferior to those which are employed at present, they were 
obliged to make use only of the richest and most easily 
reducible ores ; and even these they were never able, properly 
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Speaking, to fuse m quantity, go that cast-iron was a n 
fication of this metal wholly unknown to them. 

That iron which was teriueti the hest, was prepared in I 
following manner : — A mass of brickwork was raised five feet 
in length and breadth, and three and a half feet high, resem- 
bling a smith's hearth, ei:cept that in the middle of this was 
sunk a cup-shaped cavity or crucible, one foot in depth, and 
half a foot wide, in the upper part of which tvas made a hole 
opening into a channel through the brickwork. This hole 
being closed with clay, the crucible was filled with lighted 
charcoal, lieaped up so as to be above the level of the hearth ; ft 
blast of air was iheu admitted through a pipe, let into the wait 
ID the saioe manner as a smith's forge, and so contrived that 
the focus of the blast should be just above the centre of the 
crucible. Charcoal alone was added from time to time, tiU 
the hearth became thoroughly hot, and then, at the discretion 
of th« workmen, the ore, in very small pieces, unroasted, buk 
mixed with uuslacked quicklime, was laid on alternately with 
the charcoal. As soon as it had descended low enough to be 
withm the immediale iofiuence of the blast (which in a fur- 
aace of this construction would be la a few minutee), tiie lime 
and earthy part of the ore became fused into a slag, and, 
enveloping the iron now in a metallic state, suok down into 
the crucible, displacing the charcoal with which it bad been at 
first cUarged. The matter remaining at rest in the crucible, 
gave an opportunity to the particles of iron to sink to the 
bottom, which they did in greater or less proportion accordiug 
to the fluidity of the slag, hikI the completely metallic state 
of the iron. After this process had been going on for the 
space of from eight to twelve hours, the crucible became filled 
with melted metal; at this time the hole, which had been at i 
first stopped up with clay, was opened by means of an iron ' 
b»r, introduced through the channel in the brickwork, aiut | 
the scoria; immediately fiowed out, leaving tlie iron behindr 
covered with hot charcoal. The blast being stopped, tbs I 
fomace aoon got sufficiently cool to allow the workmen to ' 
take out the iron, which was found imperfectly concreted 
together, in a mass nearly of the shape of a wooden bowl ; 



QR£AT BRITAiK. 



Ill 



Aa being traDsferred to an aavW, was 6rst carerully ham- 
mered with wooden mallets to break off the iDcrusting scorue^ 
and render it snfficiently compact to bear the tilt hammer, to 
which it was next subjected. Being then divided into fire or 
BIX pieces, each was separately furged into a bar, and thus the 
c^ratioD was finished. The iron thus obtained was ex- 
tremely lough and hard, but difficult to work — was in great 
request for helmets and other articles of defensive armour — 
and in geneial for all purposes where toughness and liarduess 
nnited were particularly required. The rich quahty of the 
ore, and the circumstances in which it was reduced, were pro- 
bably the chief causes of the excellence of this kind of iroo ; 
a peculiarity, howerer, in the method of forging it, may also 
bare somewhat contributed to thia, for while it was under the 
bit hammer, an assistant stood by with a ladle of water, with 
'which he sprinkled the bar as often as it was struck by the 
hammer. 

The poorer ores, which are incapable of being smelted in 
tbe above method, were first picked, washed, and roasted, 
then reduced to pieces no larger than hazle nuts, and reduced 
(no doubt with the addition of lime) in blast furnaces from 
aeven to eight feet high, and shaped like a chimney. In these 
R considerably greater heat could be produced than in (he 
former, but it does not appear that the metal, when taken out 
of the furnace, was in the state of cast-iron ; certain it is, that 
it was always allowed to cool there, and was never run into 
pigs, as is the modem practice. 

Some ores that are very rich, and yield a soft iron, have 
been occasionally wrought in a manner still more simple than 
eitlier of the preceding. The rich specular ore of the island 
of Elba m particular, appears formerly to have been worked 
to a considerable extent in this, which, if not the earliest, is 
certainly the ludest m«thod that has hitherto been devised. 
" The ore being broken into small pieces, is heaped upon a 
bed of charcoal, in a very simple reverberatory furnace, 
When the whole has been glowing hot for some time, the 
pieces being now soft, and at a welding heat, are, by the 
dexterous management of the workmen, brought in close con- 



112 HISTORV OP THE IRON TRADE. 

tact with each other by means of an iron bar ; they are thea 
lightly hammered, while Etill in the furnace, and thus the 
whole ma&s acquires sufficient compactness to be removed to 
the anvil without falling to pieces ; it is now hammered with 
a gradually increasing force, the earthy impurities are thrown 
off together with the scales of black oxide, the lump is 
divided into pieces of a convenient size, which by repeated 
heating and hammering are drawn into bars." 

These ancient methods have gone into disuse, not because 
the quality of the iron thus produced was to be objected to, 
but because the time and fuel consumed were enormous; and 
the iron that remained in the scoriEe amounted at least to one- 
half of the original metallic contents of the ore. 

The modern methods of reducing the ores of iron are prin- 
cipally two, depending on the nature of the fuel made uae of. 
In England and Scotland it is for the most part coal, but in* 
the rest of Europe charcoal, with the exception of some of 
the furnaces in France and the Netherlands. 

The best Swedish bar-iron, named " Oregrund iron," from 
the port whence it is shipped for the English market, is 
entirely prepared from the magnetic ironstone of Danne- 
mora. The forges and foundries where it is manufactured 
are those of Soderfors, and other places in the province of 
Roslagia ; and the most approved processes that it under- 
goes for this purpose are the following : — 

The ore, in moderately lai^e pieces, such as it comes from 
the mine, is first roasted. For this purpose, an oblong coffer 
of masonry, 18 feet long, 15 feet wide, and about 6 feet in 
depth, open at top, and furnished with a door at one of its 
smaller extremities, is entirely filled with logs of wood; over 
this the ore is piled to the height of from five to seven feet, 
and is covered with a coating of small charcoal, almost a foot 
and a half in thickness. Fire is then communicated to the 
bottom of the pile by means of the door just mentioned, and 
in a short time the combustion spreads through the whols 
mass : the small quantity of the pyrites that the ore contains, 
is decomposed by the volatilisation of the sulphur ; the mois- 
ture is also driven off, and the ore, from being very hard and 
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Tefrectory, becomes pretty easily pulverisable. In llie space 
of tweaty-four hours the roasting is completed, and the ore, 
when sufficiently cool, is transferred to a stamping- roil I, 
where it is pounded dry, and aflemards sifted through a net- 
work of iron, which will not admit any piece lai^er than a 
hazet nut to pass. It is now ready to be smelted. 

The smelting furnace is a strong quadrangular pile of ma- 
Bonry, the internal cavity of which, though simple in form, is 
not very easily described; it may he considered, however, in 
general, as representing two irregular truncated cones, joined 
base to base ; of these the lower is scarcely more than one- 
third of the upper, and is pierced by two openings, through 
the upper of which the blast of wind from the blowing ma- 
chine is admitted into the furnace; and from the lower the 
melted matter, both scoriae and metal, is discharged from time 
to time at the pleasure of the workmen. 

The furnace is first filled with charcoal alone, and well 
heated ; after which, alternate charges are added, of ore, either 
alone, or mixed with limestone if it requires any flux, and 
charcoal ; the blast is let on, and the metal in the ore being 
highly carbonised in its passage through the upper part of the 
furnace, is readily melted as soon as it arrives in the focus of 
the blast, whence it subsides in a fluid stale to the bottom 
of the furnace, covered with a melted slag. Part of the clay 
that closes the lower aperture of the furnace is occasionally 
removed, to allow the scorisG to flow out, and at the end of 
every ninth hour the iron itself is discharged into a bed of 
sand, where it forms from ten to twelve small pigs. As soon 
as the iron has flowed out, the aperture is closed again, and 
thus the furnace is kept in incessant activity during the first 
six months of the year; the other sis months are employed 
in repairing the furnaces, making charcoal, and collecting the 
requisite provision of wood and ore. 

The next process for the conversion of pig into bar-iron, is 
refining; for this purpose a furnace is made use of, resembling 
a smith's hearth, with a sloping cavity, sunk from ten to 
twelve inches below the level of the blastpipe. This cavity is 
filled with charcoal and scoria; ; and on the side opposite tn 
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the blastpipe is laid a. pig of cast-iron, well covered with hot 
fuel. The blast is then let in, and the pig of iron being placed 
in the very focus of Ihe heat, Boon begins to melt, and, as it 
liquifieB, runs down into the cavity below : here, being out of 
the direct influence of ihe blast, it becomes solid, and is then 
taken out and replaced in its former position — the cavity being 
then filled with charcoal ; it is thus fused a second time, and 
after that a third time — the whole of these three processet 
being usually effected in between three and four hours: ai 
aoon as the iron has become solid, it is taken out and very 
slightly hammered, to free it from the adhering ecorice; it is 
then returned to the furnace, and placed in a corner, out of 
the way of the blast, and well covered with charcoal, where 
it remains, till, by further gradual cooling, it becomes suiB- 
ciently compact to bear the tilt hammer. Here it is well 
beaten till the scorice are forced out, and it is then divided 
into several pieces, which, by a repetition of heating and 
hammering, are drawn into bars, and in this state is ready 
for sale. The proportion of pig-iron obtained from a 
given quantity of ore is subject to considerable varia- 
tion, from a difference in the metallic contents of difTcrent 
parcels of ore, and other circumstances ; but the amount of 
bar-iron that a given weight of pig metal is exi>ected to yield 
IB regulated very strictly, the workmen being expected to 
furnish four parts of the former for five parts of the latter, so 
that the loss does not exceed 20 per cent. 

The method of preparing bar-iron in all the other countries 
of Europe, where charcoal is the fuel made use of, is, upon 
the whole, very similar to that Just detailed, allowing for a 
few variations, according to the different species of ore that 
are employed ; but, in Great Britain, the number of charcoal 
furnaces, towards the end of the last century, were triflipg 
compared with those where coke was used, and the adoption 
of this kind of fuel led, by necessity, to a method of manufac- 
turing iron quite peculiar to this country, and wholly inappli- 
cable to those establishments that are carried on by means of 
charcoal. 

The first atep in the process, after the iron was run from' 
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the faniace, was refining. For this purpose the pigs were 
smelted in a refinery (the constnictioo of which has been 
alte&dy noticed) by means of charcoal, which wa£ still ueed 
in the refinery ; and as soon as the metal was in fusion, it was 
let out into a mould of sand, to separate the Ecorite that rise 
to its aurface, and in this state was called a balf-bloom. As 
aoon as it became solid, it wag again transferred to the furnace, 
and treated as before; sometimes even a third fusion was 
required before the iron showed sufficient malleability to clot 
into lumps when beaten down, almost at a fusing heat, by an 
iron bar. When it had acquired this consistency, it was 
taken out in moderate-sized pieces, which, being placed under 
the great forge, or shingling hammer, was speedily stamped 
into cakes, about an inch thick ; several piles of these cakes, 
about a foot high, were then laid on flat circular stones, and 
placed on the balling or reverberalory furuace, where they 
were strongly heated. As soon as the whole acqaired a pasty 
state, one of the piles was taken out by a workman, and 
drawn under the hammer into a short bar, which, being 
finished, was applied to another of the piles, to which it soon 
adhered; and, being then withdrawn, the new portion was 
welded firmly to the first, by means of the hammer, and thus 
the bar was doubled in length ; by repeating the same simple 
and ingenious operation, the bar was made as long as its 
weight would conveniently allow. The cracks in the bar 
were then closed, and its tenacity was improved by heating 
it afresh in a fire, made of coal, called the chafTery, and again 
subjecting it to the action of the forge hammer. It was now 
in the stale of common bar iron, and ought to be entirely free 
from all earthy particles. After this, according to the use for 
which it was intended, it was transferred to the slitting mill, 
where it was laminated, and cut up into bars and rods, of 
various dimensions, by which its loughnesE and compactness 
was much improved, and was then ready for the smith. The 
above method was called stamping; but, besides this, there 
was another, called flourishing, which requiies a short notice. 
In this the pigs of cast-iron, when put into the refinery, were 
kept for about two hours and a half in a pasty slate, without 



actually melting ; and at the end of this period the metal was 
taken out by shovels, and laid on the open floor, on a plate 
of cast-iron, where it was beaten with hand hammers, in order 
to knock off the cinders, and other adhering impurities. It 
was afterwards placed under the forge hammer and beaten — 
at first gently, till the whole mass had acquired some tenacity, 
and then the middle part was drawn into a bar four feet long, 
terminated at each extremity by a cubical lump of rough iron 
— in this state it was called an ancony. It was then taken to 
the chaffery, hammered afresh, and the ends being also drawn 
down to the same dimensions as the other part, the bar was 
completed. 

A considerable waste of iron was, in these various processes, 
sustained, amounting to lOor 12cwl. for every ton of bars 
that were finished; but the difference of the price of fuel 
compensated for this additional loss, and the necessity of the 
case, from the diminution of wood, and increased demand, 
had become imperious. 

The manufacture of bar-iron remained subject to the 
stamping process many years, and the quality of the iron bo 
made was strong and generally tough, but the tardy finish of 
the hammer, and the arrangement of the whole, was not 
calculated speedily to overcome quantity, and it was con- 
sidered a respectable establishment that could turn out, in one 
week, twenty tons of bars tit for the market. 

Refineries could not be multiplied without an additional 
increase of blast, and this in general could not be done without 
additional steam-engines, and the manufacture had become 
apparently stationary, when the discoveries of Mr. Cort 
famished the iron masters with a new and interesting Geld 
for enterprise. 

The object of Mr. Cort's processes was to convert into 
malleable iron, cast or pig-iron, by means of the flame of pit- 
coal, in a common air furnace, and to form the result into 
bars, by the use of rollers in the place of hammers. The pro- 
is was managed in the following manner: — 
"The pigs of cast-iron produced by the smelting furnace 
I are broken into pieces, and are mixed in such proportions, 
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according to their degree of carboaiiation, tliat the result of 
the whole shall be a grey aietal. This mixture is then 
Epeediif run in a blast furnace, where it remains a sufficient 
time to allow the greater part of the scoria to rise to the sar- 
face. The furnace is now tapped, and the metal runs into 
nioalds of sand, by which it is formed into pigs, about half the 
uze of those which are broken into pieces. A common rever- 
beratory furnace, heated by coa), is now charged with about 
2^cwt. of this half-refined grey iron. In a little more than 
balf an hour, the metal will be found to be nearly melted ; at 
this period the flame is turned off, a little water is sprinkled 
over it, and a workman, by introducing an iron bar, or an 
instrument shaped like a hoe, through a hole in the side of the 
fiimace, begins to stir the half fluid mass, and divide it into 
small pieces. In the course of about fifty minutes from the 
commencement of the process, the iron will have been reduced, 
fay constant stirring, to the consistence of small gravel, and 
will be considerably cooled. The flame is then turned on 
again, the workman continuing to stir the metal, and in three 
minutes' time the whole mass becomes soft and semi-fluid, 
upon which the flame is again turned off. The hottest part 
of the iron now begins to heave and swell, and emit a deep- 
blue lambent flame — which appearance is called fermentation ; 
the heaving motion and accompanying flame soon spread over 
the whole, and the beat of the metal seems to be rather in- 
creased than diminished for the next quarter of an hour; after 
this period the temperature again fails, the blue flame is less 
vigorous, and, in a little more than a quarter of an hour, tbe 
metal is cooled to a dull red, and the jets of flame are tare 
and faint. During tbe whole of tbe fermentalkin the »tirniig 
is continued, by which tbe iron is at length bronght to the 
consistency of sand ; it also sppfoacbes i>earer to the raalle- 
able state, and, in consequeoce, adboe* leaa th*n at first to 
the tool with which it is stincd. Dving tbe next balf boar 
the flame is turned off aod on aefcnl tiinca, a t U ooget Ce- 
mentation takes place ; the lambent flimn kbo b wo w w <d» 
clearer and lighter blue — tbe metal bayj— *» «k<,«"i be- 
comes much less fusihie, and nwre tMMPW ll>** ^ ^^ — *^ 
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fermentation, then, by degrees, subsides— the emission of bine 
flame nearly ceases — the ivou is gathered into lumps, and 
beaten with a heavy-headed tool. Finally, the tools are 
withdrawn — the apertures through which they were workedd 
&re closed — and the flame is again turned on in full force fotfl 
six or eight minutes. The pieces being thus brought to a high ( 
welding heat, are withdrawn and shingled ; after this, they are 
again heated, and passed through grooved rollers, by which 
the SGorias are separated, and the bare thus forcibly com- 
pressed acquire a high degree of tenacity."* 

Mr, Cort made many experiments in the progress of esta 
blishing his inventions; but, so long as the various quantities ' 
of pig-iron only were the subject of operation, the results m 
the puddling furnace, his invention, were uncertain, attended 
with waste, and unequal in quahty. 

These obstacles were at length removed by the introduction 
of the coke rLllnery, The idea of melting the pig-iron in 
fineries with coke, occurrtd to, and was put into operation by, . 
the late Mr. Samuel Homfray, at Penydarran. This i 
ceeding, the puddling and balling furnaces came immediate 
into action, and both into general use, with the addition of U 
use of rollers in lieu of hammers. 

Neither Mr. Coit nor his family, however, derived aa^ 
advantage from these most important and valuable discove-" 
ries, which have given to this country the command of the 
markets of the world. In the year 1812, Mr. Coningsby 
Cort, after the death of his father, presented a petition to 

* Mr. Ealon, in hii " Survc; of the Tuiluah Empire,'' cValea Ihe follotiing dt- 
cumttance as having orcuried la his ovia kaowleilgc: — An Araliina of Camusli- 
DDple btd diKOTeted tlie secrcl of caiting irun. which, whea it came out of tbi 
mould, vai » malleable a> hammEted iron. Some of hii fabricatioa wai iccidea- 
ulljr ibooQ to M. de GaOroD, tbe Fnisiian Chargi d'Affaires, and M. Franuioli 
(roea of miDeiulogical cciance), nho were ttrucii with the faci, ind immediilely 
■lulUiiMd an inquiry lot its author. Thii min, whuie srI in Chiutendoin woBld 
have enanied bim a tplendid foilune, hid died poor aoit ankaown, and hii seciet 
kad periihed with him. Uii aleniiU were found, and tevetal pieces of hii caiting, 
all perCecU; malleable! M. Franiarolianaljied them, aud fouod (hat there wai bo 
adroutuce of anj olhet mslal. AI. de CiafTroD has since been made Buperiotendeni 
of the iron aanufactor; al Spandav, where he in vain «ltempi«d la discovet ihe 
pixels of the AntHaii- 
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the House of Commona. Mr, Manners Sutton, by command 
of his Royat Highness the Prince Regent, acqoainted the 
Hoase that his Royal Highaess having been informed of the 
contents of the said petition, recommends it to the considera- 
tion of the House. 

The petition set forth " that, in the years 1783 and 1784, 
two respective patents were granted by his present Majesty 
to the petitioner's lat« father ; the one for a new and im- 
proved method of making iron in a reverberatory, or air fur- 
nace, heated by common raw pit-coal ; and the other for 
manufacturing the iron, when malleable, into bars, bolts, and 
a variety of other usee, by passing it in a welding heat 
through rollers, with grooves accurately formed, instead of 
working it under forge hammers — a process never before 
adopted or brought to perfection, and now in general use ; 
and that the petitioner's father expended the whole of his 
private fortune in bringing the said discoveries to perfection, 
and in endeavouring to establish the meaus of availing him- 
self of the benefits of bis patents ; and that various unforeseen 
misfortunes, arising from the failure of the funds of the 
petitioner's father, prevented him reaping the benefit of liis 
discoveries, and in the meantime the period of his patents 
expired, and the process had come into general use, and the 
petitioner's father was wholly deprived of the means of par- 
ticipating m the benefits of his discoveries — so valuable to the 
public, and advantageous to all those engaged in the trade ; 
and that the patent method is not only generally adopted 
throughout Great Britain, but, from its immense and pro- 
gressive increase of late years, has been the means of render- 
ing the nation, in this most important branch of commerce, 
independent of all foreign countries, whereby very large 
sums, formerly paid lo Russia and Sweden at their ports of 
exportation, and which, from the late vast augmentation of 
demand in this article of trade, would be greatly increased, 
are saved ; and iron is now made in this country fit for the 
use of bis Majesty's navy, equal in body, strength, and 
toughness, to the first sort of Swedish ore-ground iron, and at 
a much cheaper rale than it could be obtained by importa- 
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tion; and thiit it is now computed, and admitted by tbe 
trade, that tliere is about 260,000 tons of wrought-iron 
manufactured according to the principles of the patent method 
of the petitioner's father: and that about 150,000 tons of 
iron, part of the above quantity, are rolled into bars, upon the 
exact and precise principle laid down in the specification of 
the patents granted to the petitioner's father, without any 
practical deviation whatever." 

This petition was referred to a committee, and was opposed 
by some of the iron masters, who produced evidence to prove 
that the iron manufactured, according to Mr. Cort's process 
of puddling, was of very inferior quality. The committee re- 
ported upon the petition, and an estimate of the sum wanted 
for carrying into effect the resolutions of the committee, 
amounting to 250/., was some time afterwards laid before tha ■ 
House, and here the matter rested. I 

To give some idea of the importance of Mr. Cort's inven-l 
tion of the rollers, it may be as well here to mention that, 
previous to their introduction, the smallest size drawn under 
the hammer was three-quarters square; all below that size 
were cut in the splitting-mill,* and it required the hammer to 

* The mail eitraohJiaar; and llie besl altested initincc of eolhusiaim, eiitling 
ID conjunclioa with perseverance, U rallied of the founder of Ibe Foley fimilf. 
Tbil mta, wbo wu a Gddlec, living nesT Slourbridge, wai ofleu nilneii at the im- 
Bwnse laboat lad losi o( Ume cauied by dividing the n>di of iron, necetsar; ia tba 
praceu flf mtking aaili. The discovery of ihe pioceii cillid ipHtting, in work* 
Cillad ipliUing-milU, was finl made ia Sweden, and Ihe coa^uencei of ihii >d- 
VUM ia ut were mast diiaslroaa to Ihe manufacturen of iron about Stourbridga. 
Foley, Iha fiddler, was shoiQy miued from his accuslomed rouodi. and wii bdI 
■giio teen far many yean. He bad maatally reiolved to asceclain by what meant 
the process of iplilling oF barsof iroa was accomplished ; and, wtlhout comma ni- 
caling his iulentioD to g ilngte human being, he proceeded to Hull, and thence. 
without fuiidi, worlud hit passage to Ihe Swedish iron pori. Atrired in Sweden, 
he begged and fiddlod hii way to the iroa fuunderies, where, after a loog lime, he 
beeme ■ noiveraal favouiite with the worlimeD ; and, from the appsreat eatiia . 
■bMDce of intelligence, or tn; thing like ullimite object, he was recciieJ iato tbt ^ 
woiti, to every put ol which be had acceai. He look Ihe adrsnlaga thus ofTerodi' I 
■nd luTing ilorad his memory wilh obtenalioni aad all the comblnalioas, he ili*>n 
•ppeaicd botu amongst his kind friends is be had appeared — do one knew wheoee 
or wbilher. On bit return lo England be communicaled bis voyage and its resnlta 
ID Mr. Kaighl and ncioOier person in the neighbourhood, wiih whom he was asso- 
i bj whom the necessary buildings were erected and machinery pro- 
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be kept constanlly at work to draw 20 cwt. of average eizes 
in twelve hours, while, with the rollers they can manufacture, 
in the earae time, with one pair of rollers, about 15 tone, 
whicb, in a work in full operation, are kept constantly em- 
ployed, day and night, during six days of the week. Of the 
small sizes they roll about five tons in the twelve hours. 

The iron trade continued rapidly to increase, and as the 
great addition was principally in Wales, where the manufac- 
ture, as compared with Shropshire and Staffordshire, may be 
considered as of modem growth, we will shortly refer to the 
origin of the trade in that part of the country. 

About the year 1755, Menhyr Tydvil, then an inconsidera- 
ble village, attracted the notice of Mr. Anthony Bacon, on 
account of the iron and coal mines with which this tract of 
country abounds. For the low rent of 200/. per annum, he 
obtained a lease, of ninety-nine years, of a. district, eight miles 
in length by five in breadth, upon which he erected iron and 
coal works. At the beginning of the American war, Mr. 
Bacon contracted with government for casting cannon. Pro- 
per fiirnaces were erected for this purpose, and a good tum- 
pike~road was made down to the port of Cardiff, along an 
extent of twenty-sis miles. ^ At Cardiff likewise a wharf was 
formed, still called the Cannon Wharf, whence the cannon 
were shipped off to Plymouth, Portsmouth, and wherever the 
service required. The cannon were carried in waggons down 

lided. Whea al length everj thing wai prepared, il wii laund that the machinery 
would not an ; a( all eienu, it did not aniwer the (cte end of lis ereclioD — it would 
not iplit die bar ol iron. Fotej diisppearad again, and it wu concluded that 
■hame and taartificatioD it hii lailure had driven hint away Toi etei. Sol K : 
again, though tomeirhal more ipeedil;, he Touud hii nij Id the Svedish iron 
woriu, wlieie he nai received moU jayrully, and, to mike luie of their Tiddler, he 
wat lodged in the tpliltiug-milt ictetf. Here vai the very end and aim of hii life 
attained bejoad hii utmoat hope. He examined the works, aod very soua dii- 
covercd the cauie oF his Tailnre. He now made dravingi, or rude Uacingi ; and 
hating abided an ampto lime to veiifj his olwervalions, and lu impress Ihero clearly 

England. Thit time he wu completelj succeasrul, and, by the reiults o[ hit ea- 
pBiwnce, eariciied hlnueK and greatly beueGled hii counliymen. This I hold to 
be the nmceilraordinaty instance of credible devotion ia modeni timM, — Letltri, 
CoBMnolioni, SNil R<co«<rtioni n/S, T. Cnl.rrJgr, Huj. 



to Cardiff, at a great expense of carriages, horses, and 
roads. 

This contract is supposed to have been very lucrative to 
Mr. BacoD, but he was obliged to relinquish it about the 
close of the Araerican war, or rather to transfer it to the Car- 
rou Company, in Scotland, where most of the cannon are still 
cast. Ue made this disposal that he might be enabled to 
hold a seat in Parliament, to which he had been elected. 
Soon afterwards, about the year 1783, having accumulated a 
splendid fortune, he disposed of his mineral kingdom, by 
leases, to different parties, and in lots : — the Cyfartha works, 
the largest portion, to Mr. Crawshay; PenydaiTan, to Mr. 
Uomfray ; Dowlaie, to Messrs. Lewis and Tate ; and a fourth 
part (the Plymoulh works) to Mr. Hill. 

Mr. Malkin, in his " Antiquities of South Walea," pul^ 
lished in the year 1 803, says — " Mr. Crawshay's Iron Works, 
of Cyfartha, are now by far the largest in this kingdom. He 
employs constantly upwards of 2000 men. He makes, upon 
an average, between sixty and seventy tons of bar-iron every 
week, and has lately erected two new additional furnaces, 
which will soon begin to work, when he will be able to make, 
one week with another, 100 tons of bar-iron. Mr. Homfray 
makes weekly, on a moderate average, fifty tons of bar-iron 
and upwards, and is now extending Penydarran and iU 
buildings, which will soon be completed ; he will then make 
at least eighty tons per week. Dowtais Iron Works, belong 
ing to Messrs. Lewis and Tate, are on as large a scale as 
those of Penydarran, and about to be augmented in an equal 
proportion. Those of Mr. Hill make thirty tons of iron 
weekly and upwards ; additional buildings are now erecting, 
which, when finished, will make at least forty tons per week. 
At present more than 200 tons of iron are sent down the 
canal weekly to the port of Cardiff, whence it is shipped off 
to Bristol, London, Plymouth, Portsmouth, and other places, 
and a considerable quantity to America. " It is supposed 
that, in tbe course of a year or two, they will be able to send 
out 300 tons weekly. The number of smelting furnaces at 
Mettbyr Tydvit is about sixteen. Six of these belong to 
1 
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CyArtha works, the rest to the other gentlemen irho ha?e 
been oamed. Aroaod each of these furnaces are erected 
forges and rolling- mi lis, for convertiug pig into plate and bar- 
iron." 

Great as this increase may appear, as compared with the 
whole maoafacture of Great Britain a few years previously, 
yet how small as compared with the increase which shortly 
took place, as will appear by the following account of the 
irtHi sent down the Glamoi^nshire Canal, from the 1st day 
of January, 1817. to the 1st day of January, 1831. These 
retams consist almost entirely of manufactured iron, but the 
proportions have not been ascertained : — 

1817. 1818. iei9. 1830. 1831. 1833. 1833. 

Dovlus 9,936 9.694 10,796 ll.lllj 13,671 U,G67 14,036 

Ptejitma B.37S 8,834 7,549 8.690 10,018 S,934 10,340 

PljmcMilli 7.095 7,377 7.633 7,941 9,943 8,833 10,930 

Abndire . . 3,626 1,883 3.033 3,669 

Towl Ions.. 39,497 41.611 42.634 49,383 53,465 53,474 67 .396 
1834. 1836. 1826. 1837. 1828. 1839, IBUO. 

DawUis...... 13,594 16,851 16,601 30,736 33,576 33,353 37,647 

PcajdajTU).... 10,358 10,611 8,691 10,369 10,333 10/}BS 11,744 

PlyBoath , . . . 9.499 1 1,369 7.636 13,907 13,976 13,.534 13.177 

1.234 6,354 6,685 it,473 9,864 8.644 6,766 

969 1,178 67 1.069 730 787 831 

3,101 3,066 3,001 3,703 

Gadly'i .. .• 414 659 

Bule 166 

Total tone. .68,053 68,336 60,OTT 84,946 89,839 83.876 81,648 

The extraordinary increase of the manufacture in the Mon- 
mouthshire district is, from its extent, more remarkable than 
that which has just been described. Mr. Coxe, in his " His- 
torical Tour ID Monmouthshire," published in the year 1801, 
speaking of the abundance of ironstone, coal, and limestone in 
that county, says — 

"The raouutainoua district which contains these mineral 
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treasures is lield by the Earl of Abergavenny, under a lease 
from the Crown. It was formerly let to the family of Han- 
bury, of Pont-y-pool,* for less than lOOl, a-year; and as the 
value of the mines was not sufficiently appreciated, no workB 
were constructed, but the masses of ore found near the surface 
were conveyed to the forges of Pont-y-pool, Soon after the 
expiration of the term the district was granted, by another 
lease, to Hill and Co., who began the Blaenavon works in 
1788. 

" On considering the rise and rapid progress of the iron 
manufactories in this district, as well as in the neighbouring 
mountains of Monmouthshire and Glamorganshire, it is a 
matter of wonder that these mineral treasures should have 
been so long neglected. This wonder will increase when it is 
known that iron was manufactured in this country at a period 
beyond the reach of tradition or history. Large heaps of slag, 
or cinder, have been repeatedly discovered, some of which are 
evidently the product of bloomeries — the most ancient method 
of fusing iron ; in other places are ti'aced the sites of furnaces 
long disused, of which no account of their foundation can be 
collected. The appearance of these iron cinders, and the 
vestiges of ancient furnaces, indicate that many parts of this 
mountainous district, now wholly bare, were formerly covered 
with large tracts of wood. This conjecture is corroborated by 
numerous names, alluding to woods and forests, in places 
which have never been known to produce trees; and is still 
further ascertained by the discovery of trunks and branches, 
with their leaves, under the boggy soil, in the vicinity of 
Blaenavon and on the neighbouring hills. 

''The lands being cleared, and the forests neglected, their 
destruction was hastened by numerous herds of goatx, main- 
tained in these mountainous regions ; the want of fuel occa- 
sioned the gradual decline of the bloomeries and furnaces, and 
for a considerable period little or no iron was manufactured, 

* Capel Hanbury, descended frDm an nnc^iciil houn ia Won^Blershiio. ii tlw 
wrlieil piophelor on record of tho iroQ wurki al Ponl-y-pool. The etrlieil coAiej- 
>Doe deedi are dated 1565, and a regular accouai oT Ihe «le of 
]£68— K'JIliani'i IlUlorn «/ Munnoiilh^iri. 
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" About forty years ago ibe iron works suddeoly revired, 
from the beneficial discovery of making iron with pit-coal 
instead of charcoal, which was soon afterwards followed by 
the improvement of manufacturing even bar-iron by means 
of pit-coal : hence, a district which contained such extensive 
mines of ore and coal, prodigious quantities of limestone, and 
numerous streams of water, could not fail of becoming the 
seat of many flourishing establish m en ts. Besides these local 
advantages, the progress of the manufactories has been power- 
fully aided by the application of mechanicE, particularly by 
the use of the eteam-engine, and the great improvement of 
water machines ; but in no instance have they derived more 
advantage than from the adoption of rollers instead of forge 
hammers, now used for the formation of bar-iron, with a 
degree of dispatch, as well as exactness, before unknown. 
From this concurrence of circumstances, the success has been 
no less rapid than extraordinary. Fifteen years ago the weekly 
quantity of pig-iron made in this part of Monmouthshire, and 
in the contiguous district of Glamorganshire, did not exceed 
sixty tons ; at present it scarcely falls short of 600 tons ; at 
that period no bar-iron was manufactured, hut now the quan- 
tity amounts weekly to more than 300 tons. The works are 
stilt rapidly increasing in extent and importance, and appear 
likely to surpass the other iron manufactories throughout the 
kingdom." 

This prediction has been fulfilled, as will appear by the 
following statements, showing the quantities of iron conveyed 
down the Monmouthshire Canal, from the year 1802 to the 
Ist Jan. 1S31. The first is a statement of the quantity from 
each work distinguishing thereby the increase in their opera- 
tions, and also the new works as they were put into blast. 
The second statement shows the diSerent descriptions of iron 
which were manufactured at the works. 
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Teuv. 
1802 


Ton*. 
985 


CaftUngi. 
Tons. 


Refined 
metal. 
Tons. 

106 


Puddled but 
and bkwaie. 
Tone. 


Bftri.rodi, 

hoops. 4cc. 

Tooe. 


Toul 
Tone. 

1.091 


1803 


6.926 


393 


1.824 


536 




8.680 


1804 


15.227 


519 


3.159 


1.281 


288 


20,475 


1805 


16,431 


825 


2.166 


1.010 


2.000 


22,432 


1806 


12.948 


486 


3,557 


1.717 


5.286 


23,995 


1807 


13.622 


250 


1.913 


1.328 


5.906 


23,019 


1808 


18.134 


207 


865 


747 


4.599 


24.552 


1809 


21,703 


1.130 


1.087 


1.087 


4.734 


29.741 


1810 


16,623 


2,320 


1.783 


1.143 


12,201 


34,071 


1811 


17.512 


905 


1,656 


341 


10.045 


30,459 


1812 


19.194 


1,512 


4.073 


472 


14.769 


40.021 


1813 


15,098 


766 


8,637 


689 


16,632 


41,822 


1814 


13.690 


690 


10,440 


897 


16,121 


41,838 


1815 


14,477 


876 


8,722 


778 


21,354 


46.207 


181G 


12,148 


801 


6,467 


489 


18.539 


38.444 


1817 


11.728 


987 


4.849 


904 


24,940 


43.407 


1818 


9.778 


849 


6.577 


2.790 


22,018 


42,012 


1819 


6.305 


541 


5.566 


1.258 


24.039 


37.710 


1820 


7,026 


2.242 


3,823 


502 


31,869 


45,462 


1821 


8,465 


1,871 


7.119 


361 


39,474 


57,290 


1822 


5.988 


689 


3.144 


436 


42.184 


52,432 


1823 


9.440 


511 


3.231 


542 


52,840 


66.564 


1824 


6,066 


1.095 


4.356 


319 


64,484 


76,320 


1825 


4.687 


977 


3.600 


292 


69.244 


78.800 


1826 


12.729 


1.849 


3.427 


190 


51,588 


69.784 


1827 


12.833 


3,054 


5.444 


397 


69,889 


91,618 


1828 


26,807 


3,087 


7,256 


531 


73.236 


110.918 


1829 


32,629 


1.879 


5,988 


209 


75.825 


116.531 


1830 


25.835 


1,780 


7.910 


256 


76.865 


112.647 



In the early part of the year 1825, Mr. Hemes, then Chan- 
cellor of the Exchequer, on bringing forward the budget, 
proposed a considerable reduction of the duties on foreign 
iron — these duties had been gradually rising for some 
years: — 
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D 1808 the duty on foTeign bi 



if imported in Brilii!ishlpi,»d T 18 6 „ 
if imported in foreign ships. 

The Chancellor of the Exchequer, after showing a prospeoH 
live surplus revcDue, stated the objects he had in view in his 
intended appHcation of it; the principal of which was, the 
extension of commerce, by increasing the facility of con- 
aumptioQ of foreign produce in this country. " He considered 
that there were many articles upon which the very high, and, 
in many cases, the prohibitory duties ought to be withdrawn, 
but there was one upon which he could not help saying a 
few words — he meant foreign iron. He hoped that tboae 
engaged in the home manufacture would not object to ita 
introduction. Indeed, if they consulted their own interests, 
they must be aware that such a measure would, in the result, 
be to their advantage. The price of iron had lately risen to 
an enormous height, not from any new speculation in that 
article — not from any belief that the country was to be co- 
vered with iron railroads, and that all the iron which could be 
dngout of the bowels of the earth would be required to supply 
the demand — but from a general increase of trade, produced 
by the increased and increasing comforts and prosperity of 
the people in this and other nations. The fact was, the 
supply of iron in this country was not at all in proportion 
to the demand. He knew that there were at the present 
moment foreign orders in Sheffield and Birmingham which 
could not be executed, because the manufacturers there could 
Dot supply the article at the price which the foreign customers 
could afford to pay. The consequence was, that several such 
orders had been withdrawn and sent to other countries, where, 
though they could not be executed in the same good style, 
yet, as being much cheaper, they were preferred by those who 
could not afford the higher price. It was not sound policy 
in this country to continue restrictions which had the effect of 
thus crippling a very important branch of her manufacture. 
He wu happy to say, that very many of the iron masters. 
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rhoM tnnsitctioRS were most extensive, did not object to the 
■Dt-asure which was about to be proposed, of reducing tlie 
doty OD foreign iron. They were above the narrow and sel- 
fish policy of opposing the introduction of a foreign article, 
rhich might seem for a moment to come in contact with their 
own trade, but which, in reality, would be a benefit to them, 
by giving an increased stimulus to other branches of our 
domestic manufacture. He thought the interests of the com- 
munity would be best consulted by reducing the duty from 
6/.10f. tnU. lOx. As the high duty had acted as a kind of pro- 
hibitory duty on the importation of foreign iron, the immediate 
loss to the revenue would not be any thing worth naming; 
but lie was certain that, before the end of the year, it would be 
found that the low duties would have made a considerable 
iddtlion to the income from customs. It was to be observed, 
lowever, with respect to this particular duty^ that the change 
from the high to the low duty should be effected with caution, 
and should not be made with respect to all countries at once ; 
id this was his reason — one of the objects which he had in 
Ttew in removing those high prohibitory duties, was to set to 
other nations an example of what would, in the end, be for 
th«ir as well as our interests. Some countries had already 
bIwwd * disposition to avail themselves of it; but it could 
Dot be expected that all countries would at once enter into 
our feelings on that subject. We ourselves, it should be 
recollected, were a long time before we got rid of the tram- 
Dieb which fettered our trade in these points. There were, 
however, some states who were willing to adopt our regu- 
lations, and to open their ports to articles of our produce. To 
tbcae the remission of the heavy duties would, for the present, 
be eoofined, and they would find from us a full compensation 
for the advantages they were thus disposed to give. But to 
those nations who were still so tar behind in a practical appli- 
cation of commercial knowledge — to those who continued to 
heap rrstriclion upon restriction, it was not to be expected 
that we should grant advantages which they withheld fiom 
OS. Still he had every reason to hope that the exclusion of 
thoK stittrs from the benefits of a more enlightened commer- 
cial policy would be but temporary, and that, before long, all 
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nations would eee the propriety of imitating an example whieb^^| 
must, in the end, be for their advantage. He had no dooUt^H 
that our example would, in the end, produce general imitatio%!^H 
provided that we did not alter our policy — that we did not uodOi^H 
in one year the good which we had effected in another." ^H 

This proposed reduction of duty met with opposition from^^l 
some of the iron masters, and a petition was presented to tM^^J 
House against it. This petition, however, did not receiTi^^l 
much support, and the only iron master who was a membe|^^| 
of the House, Mr. Alderman Thompson, expressed himself a^^H 
favourable to the measure^ and although he did not aiiiioft^^| 
pat« so great a reduction, yet be, who was largely intereslo4^^| 
in the trade, was uot afraid of the foreign competition. H^^H 
was an advocate of hberal commercial principles. ^^M 

Mr.Huskisson,Presidentof the Board of Trade, proposed th^^| 
resolutions for an alteration in the duties, of which the folIow^^H 
ing relate to iron aud steel : — ■ Ptewat iluiy. Pnpoteddw^^^M 

Ikuk, vii. — In banor uawraught. the produce of any ^^^| 

BriliibposMBsion. and imporled from lli«BPe, pet loo £12 2 £0 2 fr^^ 

Id bin, or unwtDughl, the produce of any alber mud- 

Iry.perion G 10 1 10 

SHlOihaminereclinlo rods,»Dd irondrawnotliamnier- 
ed.leMllian IhrceMjuartenof iDini:li>quate,|ierciirt. 10 6 S 

Ci»t,fOTBiBTy 100/. of ihe value 2fl 10 

Old. Uoken uid oM cut-irod, p«r len IT H (I 13 n 

Ore.parloo 8 9 6 

Pig,peclon 17 6 10 

Pig, tha pioduce of aod imponed from, aay Biilinh ^^— 

poueisuin in America, per ton 6 1 ^^^| 

Wnmglil, Dnt otherwuc eaumenlcd or dociibed, for ^^^| 

•rary lOOJ. of dw value SO 20 ^^H 

Wiie.nulotherwitecDuinGiBledordHcribed, peiovl. SlU 9 10 i^^l 

Ho«i«, pet enl 13 9 13 ^^H 

Stiel — Or any Diaauraclnie ofUeel, niilMhctHiieeiiu- !^^H 

meralcdordeHTibed.forevery lOOf.nfthevalue.... ^0 SO 9^H 

without discrimination of ships. j^^^ 

These resolutions were agreed to and subsequently oi^^l 

bodied in The General Customs Act of the 6th Geo. IV. c. ^^M 

which took effect on the 5th January, 1S2(>. ^^^ 

At the request of Government, a comparative statement was 
prepared by Mr. F. Finch, of the quantity of pig-iron made in 
Great Britain in 1823 and 1830. This statement shows the 
number of furnaces at these datt^s, and the number erected in 
each intermediate year. Mr. Poulelt Thomson, in hia speech 
on NavigaUon Laws and Commercial Policy, May, 1832, re- 
ferred to this great increase in the manufacture of iron. ^H 
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This Bccoirat of the make of iroo we kdept in prefefmce 
to other Btatetnents made aboat tbe same tine, knowiDg the 
paioe that were talcen lo obtain an accmte fetam. It it, 
however, defective, id the omlssioD of the Ncsth Wales fo- 
oaces; and though it shows the number of foniaces bdoBgng 
to each work, it does not show the nombet io Mast, so that ao 
average may be takea of the aanaal make of a fiiniac& 

From various statements we And that, io 



1830 Uw inika nwj be bkco ■! ■koM t 

^Tbe make will then be, in 1830 :- 
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^^^H Toul 67B,4IT 

^^^ By the same returns we also find that, in 1825, there were 
3&4 furnaces, of which 261 were in blast, and 103 oat — make 

! 581^67 tons. 
In 1828 — 367 furnaces, 277 in blast and 90 out— make 
703,184 tons. 
Id 1825, i*enge per rnnnce 2328 loos. 
1828 do. do. 3530 
I The foUowtag statement will show the quantities of pig 
I iron made in England, Wales, and Scotland, and also the 
increased make, at different periods, from the year 1740 to 
the year 1830:— 

Yean. Torn. Tam. 

nm 17,360 

1738 68.300 — 48 jean— iocieue 50,960 
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1825 581,367 ~ 2 y«ari— iocreaie 129,301 

85 564,017 

1828 703,184— 3 do. du. 121,817 

88 685,834 

1830 678,417— 2 do. decrease 24,767 

90 661,067 

Making the total mnnml-increase at this period, as coaipared 
with that of 1740—661,067 tons. 



CHAPTER VII. 



Prior to the further consideration of the home trade, we will, 
in pursuance of the original intention, give some account of 
the iron trade in foreign countries ; and, although the manu- 
facture ic Spain cannot be considered as a matter of any great 
importance in itselfj we will, nevertheless, devote to it a small 
space in this work. 

The darkness which obscures the history of the Spanish 
population before the settlement of the Celts, 1649 a. a., it is 
not the province of this treatise to discuss. The people were 
called Celttberians after they had united in friendly inter- 
course and family compacts with the Celts or Gauls then 
located west of the Ebro. The indefatigable Pheniciaos 
traded with Spain at a very early period ; they established 
colonies aud built Gades, their emporium of trafllc. The 
contests between them, their Carthaginian allies, and the 
Spaniards, induced the Saguntines, b.c. 216, to call in the 
aid of the Romans, who eventually conquered all the country 
and converted it into one of the richest provinces of their em- 
pire. This was not until they had warred with the Spaniards 
nearly 200 years, during which time mining was extensively 
practised, and long anterior, for it Is well known that the 
Spaniards had, at a very early period, acquired a. considerable 
knowledge of mining in general;* and, in the time of the 

* Pimpt tmd in llii Silver Minn in Spain. — Somalimes, at a greal deplb, tbej 
mwt with livera under grouod, but by atl give n cbock (o the violence of tlieii cur- 
fCDt, tat, by cultlng of irenchen under ground, tliey divert the itraam, and being 
nre lo gtia what they aim at, «haii they hite begun ihey ueTei leans till (hej biTS 
iiaiilied it ; and lo ujniiralion the; pump out these flooda or wawr with ihoie inltru- 
RwaU called i^gyptian pnmpa (iEgypiito mchttant), interned bj AKhimdei, of 
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Romans, they had arrived at a great degree of perfection ia 
the manufacture of arms. An ancient writer* tells us — " The 
Celtiberians carry two-edged swords, exactly tempered with 
steel ; and they have da^ers besides, of a span long, which 
they make use of in close fights. They make weapons and 
darts in an admirable manner, for they bury plates of iron so 
long under ground, until the rust hath consumed the weaker 
part, and so the rest becomes more strong and firm; of this 
they make their swords and other wadike weapons, and with 
these arms, thus tempered, they so cut through every thing in 
their way, that neither shield, helmet, nor bone can withstand 
•them.+ The military arms of the Celtiberians were early 
adopted by their conquerors. 

ByncoM, wh«D he was ia Egypt. By tbeu, i/ilh cooilant pumping b; turai, 
they threw up che walcr lo the mautli of the pit, and by thi* tnratu dniti the niilM 
dry, aod ms^e the p[sce fit Tor Ibeir work; Tor tlii< engine it lo iageniouily cootrirsdi 
(bat a iBBl qusDlily of wiler is strangely, with litile labour, cail out, idiI tba <rtiol« 
floi i> Ihronn up From the bottDm to the surface of the earth. — Diodenu — G. Beellft 
TVanltoIum. p. 193. 
* Dioilonis. 



I 

I 



I The follow iag is 



:t from Iha " Chronicles of Old Loadun Bridge"-' I 



" An eminent London culler (Mr. Weiss, of the Strand), lo whose inTSBtiaal | 
laoderD surgerj is under oonsideralile ohlignlions, has remarked that aleel teemed U 
be much improved when it had become rusty in the earth, and provided the lost w« j 
not factltionily produced by the application of acids. He accordingly buried 
mm blades tot nearly three years, and the result fully corresponded to hia eij 
tion. The btadea were coaled with ruit, which had the appearance of having e 
from witliin, but were not eroded, and the quality of the steel was decidedly i«* I 
proved. Analogy led to the conclusion that the same niighl hold good viiih reap 
to iron, under similar circumstances ; so, with perfect coshdeDce in the juslaesa 
hia views, be purchased, is toon as an opportunity offered, alt the iron, amount 
to fiflsen Ions, with which the piles of Londoc-bridge had been shod. Each si 
Eentiiled of a small inverted pyramid, with four straps rising from the fonr sides of I 
its base, vrhich embraced and were nailed lo the pile; the total length, froi 
point, which entered the ground, to the ctid of the sliap, being about siileen inches, 
and the weight about eight pounds. 

" The pyramidal extremities of the shoes were focnd to be not much comded, 
Dor indeed were the ttrapi, but the latter bad become eilncnety and beautifnllj 
■onoTout, closely resembling in toDo lb' ' undiug piecea of an oriental 

instrument, which was oihibi>~-' — the Burmese siaie cairiigtk 



h, 



When DUDtJaclured, lb 



'eitible only into very 



spAiir. 139 

The reanoractures of Spain fell wilh the Roman power, and 
Kcrv almost annihilated wliil« under the dominion of the 
Oothdi but they were ngain revived by the genius and in 
dnatry of the Moors, who formed several independent king- 
doms ill the centre of the country. The SpaniardB, driven to 
the mountains, and having acquired a spirit of energy which 
they had uot for a long time experienced, had the wifidom to 
proGt by the example of the Moors. PosseBsing tiie mines of 
Biscay, and the flocks of Leon, they retained the fabrication 
of woollen cloths and of arms, and allowed the manufacture 
of leather, linen, silk, &c., to remain almost entirely in the 
bandd of the Moors. 

After the death of Philip the Second the manufactures 
experienced an almost instantaneous decline, which nearly 
Kinoanted lo en absolute annihilation of trade. This was 
produced by the combination of various causes — the expulsion 
of the Moors in 1614 — a general taste for foieign stuffs, in 
preference to those fabricated in the country — and the impo- 
licy of the government in not only permitting the importation 
of foreign manufactures, but in laying a stamp duty, called 
bolta, upon articles manufactured in Catalonia, and a heavy 
tax upon silks- The effect of these measures was such, that 
tbe national manufactures were generally neglected, and in a 
short liine almost entirely abandoned. The manufactures of 
cotton, Unen, gloves, and swords entirely vanished ; and, by 
tlte close of the seventeenth century, scarcely a vestige of the 

■nfctiM (le«l -, iIm laiDi helil good wiUi leipecl lo tucb bolls loJ other piila of the 
inn woik u were tubj«tnl ID (lie cip«rimeDt, eicepi the loipi : (beie, which, in 
■dditiaii to ihcir mookhud*!*, poHcued > ilcgice of tougLosaK ijiiitfl unappiMched 
lij omteaa irao, (dJ wbicli were, in fact, imperrecl carburet), pioduced sleel of a 
qodll; Isfiinleljr tupnior to »ay, which in Ih* couree of his buiineu till. Wcisi had 
m* httoit DHi( wHb ; tuaonnch, that while i) wai in gGoeral request amoDg tho 
■akman ftx tooli, tbej danaodei] higbet wages lot HOikiog it. These >[rap9, 
■W|,fciiH, >ltdg«th«r aboal eight mdi, irere, couaequeDilj, aeparaled from iha lolid 
|«ut|, and thtM laat aoM a* old boa. 1*be exterior clifiereoce beiweea the pom of 
lla mmt dHW, led, M Biat, to Ibe luppoaiiioo thai Ihejr were compowd of two nit* 
if uta; boll baaidn the nIMi improbabilil; of lhi>. the contrary wai proied bj an 
ttaMDMIMi, whkb M lo the ioference ihil ihfl eitremiliei of Ibe pilet having beeo 
(l«n«d, Ik* nnpa of iron olouly wedged lietween tbem and Iho ■tiatuRi in winch 
lli^ «i«n imbedded, muit hive been lubjeclcd lo ■ gilviuic action, which, ia Ibe 
Hfwi Itundivd jein gradull; produced Ibe effinla itcoidad." 



140 



HISTORY OF TDE IRON TRADE, 



former prosperity remainec]. Sucli was the state of destitu- 
tion in which Philip the Fifth found the trade of Spain when 
he ascended the throne in 1700. The intestine wars which 
accompany a disputed succession, and tlie low state of the 
national finances, prevented for a time any attention being 
paid to the subject of manufactures ; but Philip having 
restored tranquillity to his dominions, and established the 
public revenue, induced his subjects to wear the national 
fabrics, and thus laid a foundation for the revival of trade, 
which was ably and cordially supported by his successor, 
Ferdinand the Sixth, This prince not only encouraged the 
formation of manufactories, by peculiar privileges and pecu- 
niary assistance, but also established several at his own ex- 
pense, and by giving employment to foreign artizans, induced 
many of them to settle In the kingdom. 

By tile following returns it appears that a few years after 
Philip the Fifth came to the throne, the manufacture of iron 
was considerable, at least it maybe considered so, for that 
period. The quantity of iron exported to Great Britain was, 
from the year 1711 to 1718, inclusive — 



^ 



nil 

1713 

ni3 

1714 
1715 
1716 
1717 
1718 



1750 
2744 

3192 



ToUl 12,501 

being an average on the 8 years, of about 1560 tons per ann. 
From the year 1729 to 1736 inclusive, it was as follows : — 

1729 1 726 torn. 

1730 1438 „ 

1731 1551 .. 

1732 1795 ., 

1733 1860 „ 

1784 1967 „ 

1735 2072 „ 



Toil].. 



.. 12,409 



being an average on the 7 years, of about 1770 tons per ann. 
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From the year 1750 to 1755 inclusive : — 

1750 1156 loiw. 

1751 1017 „ 

1752 1293 „ 

1753 348 ,. 

1754 1035 „ 

1755 969 „ 

Total 5S18 ., 

being, upon the average of the six years, about 970 tons per 



annum. 




From which period the trade in iron 


with Great Britain 


continued to decline in quantity, and in 
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1791 76 
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1793 373 
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1793 , 45 




1794 64 
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when the exportation ceased entlrtly. 

Laborde, in his view of Spain, in the early part of the pre- 
sent century, informs us that the principal iron factories and 
forges of Spain are in Catalonia, Aragon, the three provinces 
of Biscay, and in the Asturias. Eleven are enumerated in 
the Asturias^ 6fteen in Guipu^coa; sixteen in Biscay Proper, 
which manufacture annually about 100,000 quintals ; * 
twenty-five in the district of St. Andero alone, which annually 
produce 24,000 quintals. The principal foi^es of Aragon are 
those of St. Pedro, in the territory of Albarrazin, Origuela, 
Xea, Torres, and Tormon. There are manufactured in each 
district, on an annual aveiage, about 2500 quintals. 
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Iron abounds in most provinces of Spain, and Biscay mtglit 
have a far greater number of foi^es, or, at leaet, it might 
greatly improve those which it possesses. This province 
contains numerous iron mines, that of Samosostro, more espe- 
cially, is very prolific, furnishing an abundance of ore, and of 
an excellent qaality — but it is common property. Every 
person may dig there — take whatever quantity he chooses — 
sell it agreeably to his wishes, or send it where he pleases. 
The greatest portion of the ore from this mine is sent into the 
adjoining provinces, it forms an irregular bed, between 
three and ten feet thick. The metal is soft, ductile, and per- 
haps the most malteahle of any in Europe. Toledo and 
Barcelona were celebrated for the superior quality of the arms 
and swords manufactured there. The largest forge in Oui- 
puscoa is that ofAspeitoa: this country, at a former period, 
has been so filled with forges, that the forests which once 
covered it are nearly destroyed. Not any of the best con- 
ducted forges of Biscay, Alava, and Guipuscoa yield the 
proprietors above from 300 ducats (34^ 7s. 6d.) to 500 ducats 
(57i 6s. lOd.) annual profits; while the profits of those in 
Arsgon are nearly double; the first, on an average, do not 
produce a thousand quintals of iron each, while the last fabri- 
cate 3500 quintals. 

Spain has also numerous iron mills; there are many near 
Tolosa, twelve in Biscay, forty-eight in the Asturias, and one 
in New Castile. These equally manufacture iron and copper; 
those in the Asturias are thus appiopriated — two for copper, 
nine for bar-iron, and thirty-seven for the nail trade. 

Iron foundries are established at Equi, in Navarre ; Renteria, 
in Guipuscoa; and in the vicinity of Oviedo and St. Jago tie 
Sargadelos, in the Asturias. 

Iron ordnance is cast at Lierganez and Cavada. 

Steel is manufactured at Utrillos, in Aragon, but in no very 
considerable quantity. 

Locks, and various iron utensils, are made in divers places. 
Locksmiths are numerous at Vega de Ribadeo, in Galicia ; at 
Helgoivar, in Biscay ; at Vergera, Solsona, and Curdona, in 
Cstaloaia. 
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Difieroit kinds of cutlery and otLer iron wares are also 
manufactured at these towns, particularly at Solsoiia, ivhich 
are held in high estimation, although they will not bear coiu- 
petitioQ with similar articles introduced from other countries. 
Shears, for the use of the clothing trade, are particularly 
manufactured at Monistrol, and Aulot, in Catalonia. 

It would appear, from a report made to the deputation, or 
junta, of the province of Biscay, in 1827, on the state of the 
iron mBnufactuTes, that they were then very much depressed 
— hardly, in any instance, paying the expenses. This report 
was, however, made in the view of inducing government (o 
prohibit the introduction of any iron, except that of Biscay, 
into the other provincee, and it may, therefore, be fairly pre- 
sumed that it is a good deal exaggerated. In 1828 the iron 
manufactories were in considerable activity. They are very 
numerous, btit none of thetu are ou an extensive scale, gene- 
rally employing only four or five workmen. There is only 
one smelting manufactory at Bilbao, and both funds and 
workmen seem to be wanting to conduct this operation on 
any considerable scale. 

The importation of cast-iron utensils is prohibited, which 
affords a fine field, had the Spaniards talent and industry to 
take advantage of it. With the exception of ihe Biscay pro- 
vinces, iron has not been wrought to any extent in Spain. 
The works commenced at Pederoaa, in Andalusia, by a com- 
pany in Seville, have not hitherto been attended with success, 
in consequence, it is said, of mismanagement. 

On the opposite side of Andalusia, at Martulla, another 
company has recently been established, which brought 
machinery from Germany and England, and is expected to 
conduct its operations upon a scale not previously attempted 
in Spain. 

In almost every village in the three Biscay provinces there 
are manufactories of some kind of iron ware ; horse-shoes, 
coarse locks, fusils, and bedsteads, are the leading articles 
with which they supply the interior, A number of mules 
pass daily through Vittoria for the interior, carrying each 
about 200 lbs. weight of horse shoes. Government has an 
1 
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establislimeitt in Valencia for the manufacture of muslcetfl* 
pistols, and sabres. There is another at Durango, carried on 
by private individuals. 

There is a general complaint of the increasing scarcity of 
wood for fuel, and of its consequent advance in price. The 
coal niiues nearest to Biscay are in Asturias, at Aviles and 
Gijou, but coal is haidiy used in the manufacture of iron. It 
appears, from a report made by the Intendant of Asturias, in 
January, 1828, relative to a request made by a company esta- 
tihshed for the navigation of the Tagus, for permission to im- 
port foreign coal for the use of the Bteam-vessels they propose 
employing, that tliese miuea are of great extent and very rich. 

The lowest price at which coal can be put ou board at 
Gijou and Aviles, varies, according to this report, from 
Vds.6d. to 15s. Gd. per ton of 20 cwt. 

The inquiries made by a committee of the junta of Biscay, 
in 1827, show an extraordinary variety in the cost of extract- 
ing the ore, aa well as in the proportions in which ore, labour, 
fuel, &c., enter into the cost of iron. 

Pf r cenl. 
Fortrary 100 lbs. of iron, Ihe or« ii valued difrBreally, at rnini Hf to 37) 

Fm! 52Jlo6elt 

Workmen and labour 1) to 10] 

Rem of buildiDgi 6^ lo 1(^ 

The exportation of iron ore is prohibited, but considerable 
quantities arc, notwithstanding, sent to France. It does not 
appear that any of the manufactured articles are exported. A 
small quantity of iron in bars is exported to Bayonne and 
Bordeaux. 

The average make of iron may be considered about 175,000 
quintals, or nearly 8000 tons a-year. 

Although the quaulity of iron made in Spain is so trifling 
as to be totally inadequate to supply the consumption, yet 
the importation of foreign iron is nearly interdicted by the 
present narrow policy of the Government, which it is evident 
must prove very injurious. The following circular speaks 
sirongly upon the subject; — 

"The general deputation of the lordship of Biscay (Senorio 
de Viscaya), wishing to prevent the pernicious abuse that 



SPAIN. Ho 

may be committed by the introduction of foreign iron, which 
has already commenced in great quantities, the said general 
deputation, applying to this patriotic and important object the 
faculty confirmed to Biscay, by the order published by the 
Royal Council on the 29th of January, 1836, to levy ad- 
dilional duties upon articles of consumption when the ordinary 
duties were insuSicient, has adopted the following measures: — 

"Art. I. All foreign iron that may be introduced into Bis- 
cay will, immediately on its being landed, be taken direct to 
the bonded warehouse of the deputation. 

" Art. 2. After having been duly deposited in the bonded 
store, it will continue in the custody of the storekeeper. 

" Art. 3. The bonded iron may be freely exported from 
Biscay, with a permit from the judge of contraband (Guia), 
on payment to the general deputation of eight maravedis per 
100 lbs. for store room, should the time of its remahiing in 
store not exceed one year ; double that sum, should the time 
not exceed two years, and so on ; and eight maravedis per 
100 lbs. for weighing. 

"Art. 4. The general deputation will adopt measures to 
prevent foreign iron from being smuggled into the country, on 
its way from the bonded stores to Ihe line of the Ebro, 

" Art. 6. Foreign iron imported for consumption in Biscay 
will pay to the general deputation, on being removed from the 
bonded warehouse, a duty in accordance with the following 
tariff:— 

Forg«d itoB in ban, bolu, ttc, pa CuUlian quinul 71) 

Sheet iron, p«i ilitio 30 

Iloopi for cuki (nol exceeding oae line in (hickneu), dilto 3 

Worked in locks or piillocki, pet lb. T 

Files, cbiiets, halcheu, haminen, pincen, (|«dei, liideolii 

&c.. For each doien pieces B 

SmoolhiDg irons, per lb 5 

Sleel in ban ot wrought, per lb , . 1 

Steel ID thin ban, foi walchmaken' uie, pet lb 3 

(Signed) Fhedhico Victoria de Lece*. 
Manuel Maria db Musga. 
Mahubl db Barandica, Sec. ad int. 

Biliae, April 16, 1840. 
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CHAPTER VIU. 



SWEDEN AND NORWAY. 



Sweden lias been loDg celebrated for its mines and mineral 
productions, particularly iron, which still forms one of ihe 
principal exports, although it has much decreased of late 
years. By ao account taken by the government in the year 
1748, we find that, at that time, there were 4UG foundries, 
with 639 large hammers, and 971 email ones, for making bar 
and other manufactures of iron, which produced 304,416 ship- 
pounds,* or nearly 40,600 tons. 

The government established an ofBce in 1740 to promote 
the production of iron, by lending money on the ore, even at 
so low a rate as 4 per cent. ; a correct register was then made 
of the mines, which is still continued. Each forge has its 
particular mark stamped on llie bars of iron it produces, which 
is correctly copied into the manuscript, with the name of the 
place where the establishment is situated — the names of the 
proprietors of the work. — the commissioner or agent for the 
sale of the iron — ibe assortment each makes, and to what 
country it is generally shipped — the quantity annually made 
by each work- — the quantity which each work delivers to the 
government (which is about 1 per cent, on the quantity of the 
iron produced)— the estimation of the quality of the iron of 
each work, which is variable — the place and province in which 
the works are situated — the place from whence the iron is 
generally shipped — and how many hammers each work has — 
all which particulars are regularly and alphabetically described 

^arranged. 

Hhlhe working of the mines is attended with considerable 
• 7i loBlon. 
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exD«ise. and the sale of ihp iron uncprtain. ibf Baak of Stock- ^1 


holm receives that metal as a proper security for 


a loan 


The ^H 


iron being duly appraised. 


and lodged in the publ 


c warehouse. ^ 


ihe proprietor receives ihree-lburths of lis value, at the interest ^M 


ofS per cent., and when he can find an opportun 


tv to disDose ^H 


of his iron, it is again delivered to him, on producint; a certili- ^| 


cate from the bank, that the loan upon it Is duly 


disch 


anred . ^H 


The tuUowin? account of the state of the Ibrpes. producintr ^| 


1500 ship-pounds of iror 


and upwards, is taken Irom the ^M 


" Voyage de deux Fran^ais, dans le Nord de VE 


rope; 


1790- 


92." It is to be observed that they only speak of those 


forges 


of which the produce is taken to Stockholm :— 
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M.li<.6.bo 


. Dileowlia laOO 






Baiommar 


. WesUninia .... 1750 


gicm 


3 










Fo»Wk« 


. Ge.tficLa 1600 


m 


a 


Willinpbe,g 


. Neiicia 1800 




1 


W.tolma 


. UpUod 2000 




3 


BJDrkboro >Dd Bnafon! 


. WercMlaad .... 3070 


•ti&ri 


a 


LUM. 


. Nerici* 1748 






GuMlbo 






4 


Winhn 






2 


I*nbo 


. Dilecarti 2200 


hi 




EogdO^ 


. We.tmini» .... 1S39 


S 


a 


Fonmuk 


. UplBnd 2875 


e 


4 










Gr.ma«B 




ri& m 


.1 




. Upland 2875 


B&b 




Finokar 


. WetUDBnia ..-■ 19-13 




3 


KiUKfbn 


. Heyngia 2000 


m 


:i 




. DaleotlU...... 3450 

. upUnd .... gtoioooo 


e 


* 


Left! 




NericLs 1725 


e&fc 


2 


Anileihy 


. Upland ..,. 510 6000 


111 


4 


L«gdea »Ed Logfon 


. Medelpadii .... 1525 


n 


2 


Otonfoi. 


. AnEeTOMni..... 2000 


m 


3 




. FinUnd 1500 


e 


% 






. Weitrntois .... 20-15 


;, 


t 


BoolM* 




. DiUo ISM 


m 


2 


Lo'-gwind 


. Hel.ingU 1600 

1.2 


^ 


L . 
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Name. Frovint«. Shipp'dt. 

Scbebo Upland 2275 

NikuKU GcstricLa 1600 

Slromberg and UIFon UplaDd 3100 

Uiagbo Geitricii 1625 

Wouu HeltiDgii 1!IOO 

Knkfbn Nericia 1600 

Saderibn Upland 1840 

Gyunge Ce>Irici> 1800 

Fenu Wetlmauii .... 2400 

Totfon Gcstricla 1800 

Finipong Ostrogothiii .... 1810 

LiEdnck* DalecRilia 2400 

H»rgi Upland 3400 

m, middling J g, good ; r i. red-ihort; b, bcil. 

There are in all 299 large forges, which furnish 2'27,5( 
ship-pounds, besides 92 small ones belonging to a ( 
of peasants, furnishing 18,236 ship-pounds.— Total, 245,743 
ship-pounds. These forges employ 373 hammers; there are 
besides, twelve inconsiderable forges, of which neither the 
hammers nor the products are stated. 

The iron mine of Dannemora, the most celebrated in Sw 
den, is situated in the province of Upland, about one Englislt] 
mile from Osterby, and thirty English miles north of Upsala. 
This mine was discovered in the year 1448, and though it has 
now been wrought for nearly four centuries, it stiU yields 
abundance of the best iron in Europe. 

The iron mine is on a hill so little elevated above the s 
face of the neighbouring country as easily to escape obscrva^a 
tion. It is about two English miles long, and nearly half a 
mile broad ; it is almost surrounded by lakes, those of Dan- 
nemora, Films, and Grufve, lying quite contiguous to it. On 
the side where there are no lakes there is a turf moss. The 
ore forme a large vein in this hill, which stretches in a north- 
west and south-east direction. The mine was some years ago 
inundated by the water from the adjacent lakes; a strong 
wall, however, has been built to keep off the water. It is 
drained by two steam-engines, kept at work by means of 
wood for fuel. 

It was first wrought as a silver mine, the silver being ( 
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tracted from galena. This source of emolument soon failing, 
or becoming unproductive, the iron ore began to be extracted 
and smelted, Bnd the excellent quality of the iron gradually 
drew to it the attention of the public. At first it belonged to 
the King of Sweden, but that monarch consigned it oyer to 
the Archbishop of Upaala as a part of his revenues; at pre- 
sent it belongs to a number of private individuals, wbo work 
it separately, each on his own account. 

At the side of the mine is a large opening, about fifty fa- 
thoms deep and fifty wide, and at the lower part of this is the 
entrance to the mine, which is wrought about thirty fathoms 
deeper than this opening. The mines are thus described in 
" Coxe's Travels," who visited them in the year 1790: — "The 
pits are deep excavations, like gravel pits, and form so many 
abysses or gulfs. The descent is not, therefore, as is usual 
in mines, down a narrow subterraneous shaft. At the side of 
the mine I stepped into a bucket, and, being suspended in the 
open air, in the same manner as if a person was placed in a 
bucket at the top of Salisbury spire, was gradually let down to 
the ground by a rope and pulley. The inspector accompanied 
me to the bottom, and while I was placed at my ease in the 
inside upon a chair, he seated himself on the rim of the bucket, 
with his legs extended to maintain the equilibrium. He had 
in bis hand a stick, with which he gently touched the sides of 
the rock, and the rope of the ascending bucket, in order to pre- 
vent our bucket from swerving against them, which must have 
infallibly overset us. 

" While hung suspended in mid-air, and so giddy that I 
could not venture to look down, 1 observed three girls stand- 
ing on the edge of the ascending bucket knitting, with as 
much unconcern as if they had been on terra Jirma ; such is 
the effect of custom. We were about five minutes in descend- 
ing, and the depth which we reached before I stepped out of 
my aerial seat was 500 feet. Not being a mineralogist, my 
curiosity was soon satisfied ; I again got into the bucket, and 
was drawn up in the same manner. 

" The inspector informed me, that the richest ore yields 70 
per cent, of iron, the poorest 30 — that, upon au average, the 
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collective mass gives one-tliird of pure mineral — that abont 
12,000 tons are annually drawn from the mines, which yield 
about 4000 tons of bai^iron. 

"The mass of ore occupies a small compass. The length 
of the pits, considered as one, is 760 feet, and the bieadtll 
from three to twelve. The ore runs from east to west. The 
richest ore is near 600 feet in depth, and the Storoe Grube it 
not yet fathomed. 

" The matrix of the ore being a calcareons earth, conse- 
quently contains but little sulphur, which is, perhaps, ths 
reason of its superior quality." 

The ore is blasted with gunpowder. The part of the vein 
which hes under the great opening, which forms the mouth of 
the mine, is called stoT rymning ; it constitutes by far the 
greatest portion of the mine. The next portion is called jord 
grtifva (earth mine), and it yields the ore of the very belt 
quality. The portion farthest south is called sodra grufva^ 
or southern mine ; it yields the worst kind of ore of 
all the three, probably from being mixed with galena and 
blende. The rock through which the vein runs is said to ba 
quartz. The substance immediately contiguous to the vein 
appeared to Dr. Thomson to be homstone, and to contain 
hornblende. The ore itself contains limestone, quartz, and 
ftctinolite, and afibrds from 25 to 75 per cent, of cast-iron. 
In the worst kind of ore Dr. Thomson also perceived blende, 
fluor-spar, galena, and amethyst, but in small quantities. 
Carbonate of lime, crystallised in dodecahedrons, also occura 
in this vein ; and likewise sulphate of bary tes, mountain cork, 
and the aplome of Matiy. 

The ore is broken into small pieces, and roasted ; it is then 
put into conical-shaped furnaces, constructed of the slag from 
caat-iron. In these furnaces it is mixed with the proper 
quantity of charcoal, and then melted and separated from the 
slag. The cast-iron obtained in this manner is as white as 
silver, completely crystallised, and very brittle. The cast- 
iron is reduced to malleable irou by heating it in a bed of 
charcoal, and hammering it out into bars. In this state it is 
whiter ihui common iron, and la less liable lo rusi, is dts- 
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tinctly fibrons in Ha texture, and much stouter than any other 

iron. 

I The quantity of iron which this mine yields every year, 

amounts as before stated to about 4000 tons; the whole of it 

is sent to England, to the house of Messrs. Sykes, of Hull, 

where it is known by the name of Oregrund iron, taking its 

name from the port at which it in shipped. 

The 6r8t, or best, marks are (L), which sells at 40?. per ton. 

X } ,. 39. ., 

while the best Russian mark, the C.C.N.D., seldom fetches a 
higher price than 20/. per ton. 

The cause of the superiority of the Dannemora iron has 
never been explained. Some chemists ascribe it to the pre* 
eence of manganese. Berzelius attributed it to the presence 
of the metal of silica, while others suppose it to arise from 
the nature of the process employed. Dr. Thomson was as- 
sured by one gentleman, who had bestowed particular atten- 
tion to the subject, that by following a similar process he has 
obtained as good iron from other Swedish ores. But that 
something is due to the ore itself is evident from the circum- 
stance, that the quahty of the iron, though the same process 
ia followed, diSers a good deal, according to the part of the 
vein from which the ore is taken. 

In the neighbourhood of the mines are establishments for 
forg'mg the iron, and for the accommodation of more than 300 
workmen and their families. Each of the Uttle villages has 
three or four regular streets, often planted with trees, a 
church, a school, and an hospital. 

The whole make of iron in Sweden was, in the year 1803, 
364,315 ship-pounds, or about 48,000 tons, taking 7 J ship- 
pounds as a ton Eagliah ; in 1812 it had increased, as appears 
by the following table, to 431,137 ship-pounds, or about 
60,000 tons. 
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19 
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73 
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43,416 
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37.644 
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13,693 
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6,505 
5,393 
3,689 
6.155 
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338 
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338.453 
47,367 


25,862 
19,565 


364,315 

66,832 










385.710 


45.427 


431.137 


In 1833 there were in the whole of Sweden from 330 to 340 
smelting furnaces, producing 90,000 to 95,000 tons of pig-iron; 
in convei^ing this into bar-iron, about 23 per cent, is allowed for 
waste, and as near as can be ascertained the annual manufac- 
ture of this latter is 63,000 to 65,000 tons. The number of 
iron works is about 420 to 430, having about 1 100 forge ham- 
mers. The annual export of bar-iron, on an average of ten 
years, ending 1H3], was 49,5f)8 tons. The smelling furnaces 
and iron works are licensed for a particular quantity, some 
being as low as 50 tons, others as high as 400 to 500 tons per 
annum; some few bar-iron wotks draw licenses for 1000 tons 
each, The licenses are granted by the College of Mines, 
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which has a controul over all iron works and miniog ope- 
rations. Tile iron masters make annual returns of their manu- 
facture, which must not exceed their privilege, on pain of the 
overplus being confiscated, and the college has subordinate 
courts, called courts of mines, in every district, with super- 
vising officers of various ranks; and no iron can be sent to 
any port of shipment williout being lauded at the public 
weigh-house, the superintendent of which is also a delegate 
of the college, and his duty is to register all that arrives, and 
to send his report quarterly to the college. It is impossible 
for an iron master to send to market more than his license. 
Many, however, sell at the forges to inland consumers, returns 
of which are never made, and so far licenses are exceeded, but 
it is supposed this excess cannot be above 3000 tons- 
There is no chance whatever of the manufacture of iron in 
Sweden becoming free — on the contrary, there is much greater 
probability of its decrease, as in those parts of the country where 
iron works are establiiihcd there are already as many foi^es as 
the neighbouring forests can supply with charcoal. If there 
are proprietors of forests on which they can prove that iron 
works have not been privileged in former times, in that case 
the government cannot refuse to grant the right of erecting 
works in proportion thereto— but, except either very far north, 
or far in the interior, there do not exist such woods. 

It does not always follow that the forests belong to the pro- 
prietors of the iron works, but they have, nevertheless, the right 
of purchasing all the charcoal sold from these woods. We may 
consider the case in this manner: — A person, a century back, 
who had 20,000 acres of forest, may have obtained the privi- 
lege of manufacturing 200 tons of iron annually ; the estate 
in the lapse of time has become divided amongst a number of 
heirs, or has been sold in lots to different persons ; but the 
proprietor of the iron works still retains the right to the char- 
coal of the whole, if any is made, for sale. 

There is no department in Sweden conducted with more 
fairness than the College of Mines, which manages these 
matters. 
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Of the mines of Norway, those of iron are esteemed the 
most profitable. They are chiefiy situated not far from Arin- 
dal, in the southern province of Christiansand ; and near them, 
between Arindal and Konsberg (according to Busching, vol. i. 
page 341), ochre is found at Wardhus, in Finmark, of a 
beautiful skyblue, probably like that of Elba, and is the sign 
of a rich iron mine. The iron ore of Arindal is black mingled 
with quartz. At Bderum the Count Wedel von Jarlberg has 
iron mines and works, where are made grates, pots, 
variety of other articles. 

Oddy, in his work on " European Commerce," observ 
that iron makes no regular article of export from Norway ; 
yet there docs not appear any reason why they might not 
have cultivated this branch of manufacture as well as Sweden. 
Wood they have in sufficient abundance. There are several 
foundries in Norway, but they have not been worked with 
spirit, their produce is therefore but small. Since the year 
1792, they have not much extended their works. Moss, a 
town of a thousand inhabitants, contains a principal itoo work. 
also in repute for its iron trade. 



PRODUCE OF THE IRON WORKS IN THE YEARS 1791 ud I79S, i 
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Unwroaght Bar Cast Iron Forged 

Iron. Iron. Wares. Iron. 

Sbip-pds. Ship-pds. Sbip-pcls. Ship-pds. 

Nasa 8609 2394 616 

Qodal 9087 106i 426 22 

Total in 1791 28604 20591 8086 114 

1792 26502 20488 8586 1698 

IRON EXPORTED FROM NORWAY,* 

IntlieyeaiB 1829, 1830, 1831. 

Tons 3164, 3000, 2516. 

♦ Porter's Tables. 



HISTORY OF THE IRON THADIi. 



CHAPTER IX. 



Op the vast tract of country aow comprehended under the 
appellation of Russia, we glean from ancient authors little 
that tends to illustrate the early history of iron. 

The Scythian nations, from their mixture of rude, pastoral, 
and waHike habits, cannot be expected to supply posterity 
with their own history ; we, therefore, are indebted to other 
sources for such information. The Greek authors do not 
much enlighten us in our researches after the extent of 
knowledge which the Scythian nations had of the usefalj 
arts, nor as to the extent of advantages they derived at tha^| 
remote period, from the riches of their inexhaustible minerall 
soil. 

The literary records of China, may, when explored, open at 
some future day, many interesting facts in the history of the 
Scythians, Tartars, and Russians; their early trading, and 
extent of their knowledge. It is much to be lamented that 
so vast a field of antiquity as China, has not yet been fully 
explored and ably gleaned. In that isolated empire, the arts 
and sciences flourished for ages anterior to the era of our 
Lord. Sematsien, who wrote his valuable history of China, 
97 B.C., dates his authentic chronology from 841, B.C. After 
about six centuries (in tvhich war and anarchy held sway), 
we arrive at the bright period of revival of learning and 
mprovement in letters, by the invention of paper and J 
pnnting; about 206 a.c. We may also mention that about J 

B time the great wall was built, mainly as a defence against f 
the lutions at war with China; the latter, by the adoption of | 
the improved nature and quality of the arms of her opponents) j 



became ?ictorioue, the cuirass and lance being now bf 
common use. This brief notice, we conceive, justifies our 
expectation that China possesses much which we think may 
enlighten the industrious enquirer. The ImmeHse value of 
iron as material for arms, was manifeBt wherever introduced, 
and its great superiority over other metals so employed, 
immediately commanded attealion. Those nations who had 
previously been ignorant of its manufacture, seeiog its utility, 
would at once become eager to obtain it and learn the method 
of procuring it from their own soil. Such reverence did the 
Scythians pay to a sword of iron, that they worshipped it as 
the shrine of Mars. — Herodotus, lib. iv. Again ; we leant 
from the same source, that "the Massagets had all their 
arms, their spears, arrow-heads, battle-axes, helmets and 
breast-plates of brass decorated with gold; they use neither 
silver nor iron, which indeed their country does not produce." 
" The Scythians," he says, " possess neither silver nor brass." 
Lib, Ixiv. 71. 

The ancient writers knew little or nothing of the north parts 
of Scythia, or the hyperborean region of Siberia, in later times 
found to be immensely stored with valuable minerals, and 
surpassingly rich in ores of iron. 

In Siberia, at a time reaching back beyond all history, 
mining was vigorously practised by a nation bearing the 
Dame of Tschudes, whom Georgi takes to be the ancient 
Mandehures: an interesting account of the mine works of 
this nation, may be read in Pallas' Travels, tom.iii, p. 608 
to 610. 

Thus, Russia, we see, was possesaed of iron ores from time 
immemorial, but previous to the reign of Ivan Vassillievitch, 
history says nothing of any regular mining operations. This 
prince, in the year 1491, sent two Germans to the river 
Petscliora, on mineral discoveries, who were so fortunate as 
to find silver and copper ore. During the reign of Ivan 
Vassillievitch the Second, the English, by a treaty con- 
t eluded in the year 1569,* obtained the privilege of seeking 

* Tba catanunicitioD with Mucovj had twea apcoed in Qunn Marj'a lime, by 
[ lh« diKorer; of the pasiage lo Archangel, but the commerce to thai country did 
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for and smeltiitg iron ore, on conditiun that they shoulu 
teach the Russians the art of working this metal, and 
pay, on the exportation of every pound, one denga, or 
halfpenny. * 

The first regular mine works, which may be properly so 
called, were established about ninety verats from Moscow, by 
two foreigners, who, in the reign of tlje Czar Alexy Michaelo- 
vilch, were at Moscow, on commercial affairs, and had found 
ore in that territory — they requested, and obtained permission 
to work it. 

These works, the first and only ones in Russia, prior to 
Peter the Great, were visited by that monarch, who wrought 
in them himself before he set out, in 1(398, on his first journey 
into foreign countries. Remaining some time in Saxony, he not 
only made himself acquainted with the aria of mining, but 
requested the King of Poland to give him some workmen; 
and, in the following year, twelve of them, with a master at 
their head, and the assayer, Bluber, went to Russia, where 
they found ore in the districts of Kazan and Kalula, and 
began to work. The emperor, however, finding that with 
these two establishments he should be in want of people, sent 
Bluher, in 1701, again to Saxony, who returned in the same 
year with several persons skilled in mining, and repaired 
immediately to Olonetz, where they opened a mine of copper 
ore. The subsequent journeys of Bluher, gave the first 
occssion to the discovery of the Siberian minerals, for in the 

QotbegiD lo be carried on lo a gteal ezleut lill about Lhe year ISG9. The Queea 
(Eliiabeth) obtaiDed rram llie Ciar (Julm Baallidus) an eicluiive patenl la Iba 
Eagliih for the wholo liadc of MuscQiy. After lhe death of John Diuilidui, his 
(OH Theodore revoked the paleut, whicb lhe Knglinh enjoyed for ■ rnonopoly at lhe 
RuaiiaD ti-ade ; when Lhe (jueeo remoDatiaicd egainat ihii inaovalion, lie lold her 
Miniilert (hat piiaces must cany an indiSereal hand, as wefl betwcea Iheit nib- 
jeeu aa bclireeti roieignerB, and not coDverl trade, which, by tho lawi of Dllioai, 
ODght lo be common lo all. into ■ monopoly, for the private gain of ■ (e«. So 
much juiter notions of commerce weie eolertaiocd by ihii barbarian (ban appeal 
in the Gonducl of the n^aowned Eltiabeth \ 'I'heodurc, liooevcr, coDiinued aome 
privilege! lo lhe Eogliih, do accaiml of their being l)ie discoverels oF the eummu- 
BinBoD between Europe and thii coiinlry. — Humi. 

■ Of the Gral anival of lhe Engliih, and the origin o( their commerce, there is *a 
•eeaMtintiie"St.Poterabi]rgh Journal," vol. ix. p. 149. 
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year 1703, he was dispatched to the Pcrmmn mountniaR, near 
Solikamsk, where be found an old mine; u hence he pro- 
ceeded further along the Kama, and soon after bis return to 
Moscow, made a fresh journey in the digtricts of Azof, Astra- 
chan, and pushed forward to Caucasus. 

In the meantime the emperor had appointed Lieutenant- 
Colonel Henning to be director of the mines of Olonetz — 
a foreigner of great activity, who restored the old ruinous iron 
works, and put Ihem in a condition to furnish the nenly- 
created navy with large and small cannon, and other iron 
ammunition. In the year 1719, Henning travelled through 
several countries of Europe, for the purpose of collecting 
information concerning the blate of the mines and foundries; 
and, on his return, got together by permission of the Kings of 
Poland and Prussia, a considerable number of master work- 
men, by whose assistance he set up several wire manufacto- 
ries, forges for steel, hammers for tin plates, and making iron 
bars, steel furnaces, anchor smithies, and other engines, all 
worked by water. 

As it appeared from the accounts delivered in, that ore was 
to be found in almost every part of the empire, Peter the 
Great, in the year 1719, constituted a peculiar mine college," 
and shortly after sent Major-General Henning, whom be had 
promoted for his useful services, in quality of director, to 
Siberia, for the purpose of completing the works already 
begun there. Henning established a chief mine olSce at 
£kateringburg, and a subordinate otHce in the territory of 
Perm; he also built several work-shops, furnaces, forges, 
foundries, and mills for flattening and slitting; and within 
the space of six years, had made such progress in all these 
works, that the various expences attending thera were repaid, 
with interest, by the metals obtained. In the years 1726 
and 1727, he sent annually 140,000 to 150,000 poodsf of 



* Oaih« Ittof May, 1T84, lbs mine college e»me 
klM. bttrini dtU January 37, 1783. 
t Siit;-thna poodl to K tOD, or 3368 Ibi. Engliih. 
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bar-iron, besides a great quantity of other kinds of wroughl 
iron, by means of the water communication from Siberi 
Moscow. These services procured him the rank of lieutenai 
general of tlie artillery, and the post of general director of 
the copper and iron works in Siberia. — i^Schlatzer, from V 
Haven, pp. 85-92.) 

The art of mining, which, properly speaking, had taken il« 
rise under Peter the Great, was thus, by the wise and un- 
wearied exertions of that prince, encouraged and advanced 
in all imaginable ways. In the year 1716, the emperor, by 
a manifesto, had given his subjects the first encouragement in 
mining. In three years afterwards he instituted the college of 
mines, and, " as his empire was full of subterranean treasures, 
and these rich sources of subsistence were hitherto neglected, 
partly from ignorance, and parlly from the insecurity of 
possession," he found it necessary, with the view of enci 
raging the search after ores, and the working of mines, 
establish several remarkable privileges. By an ukase of tW 
year 1720, these privileges were extended to all foreignera, 
without distinction. Other ordinances, of similar purport, 
enjoined that persons who were searching for ores should 
have no impedimenU thrown in their vvay — that the woods 
about the works should be kept up — and that, for the protec- 
tion of the mines, fortresses should be constructed on tl 
frontiers. 

Such veas the state of the Russian mines when Peter 
Great quitted the stage on which he had laboured so tnu< 
and with such great success. 

Akinfy Demidof, a wealthy individual, and the father 
the Uralian mine works, in 1723, received intelligence of 
Tschoudian mines in the mountains of Kolyvan, and caui 
them to be visited by German miners, whom he had at fori 
works. As here were found very rich veins of copper ore, 
erected some works in the year 1727, adjoining to the Lai 
Kolyvan. The number of his labourers was soon locrei 
by people who had run away from the estates to which tht 
belonged, whom he, by a special privilege, might admit 
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employ in his works; aud a conBiderabic number of crown 
boors Here at the same time gntaled bim. 

Id the reign of the Empress Anna, Uie iron miaee begun to 
be of such consequence, tliat, in order to gain the preference 
from the Swedish icon, the price of the Russian was fixed at 
56 copecs* tlie pood. 

The mine undertakings of private individuals met witli every 
needful eDcouragemenl. Whoever discovered a mine, and 
was inclined to work it, was allowed to make the proper 
dispositions in erections, diggings, kc, for which he was 
granted ten years free; the adventurer was put in possea^iou 
of the properly of the ground as a freehold, provided it 
belonged to the crown,t with convenient places on the banks 
of streams and rivers for the works and necessary buildings, 
and a considerable extent of forest; and when he had no 
boors of his own that he conid set to work, be received a 
certain number out of those raised for recruits, who were lo 
remain, as well as their posterity, with the works. If lliese 
proved inijuihcient, other boors were given him to perform the 
occasional labours in lieu of their head money, which the 
owners of the woiks were obliged to pay in their stead. In 
all private undertakings of this sort, the crown retained 
certain imperiaUa. 

1st. A yearly tax on every furnace — for the principal one 

iron works 100 rubles.;]: 

2d, Of crude iron, OQO-teuth. 

3d. Alisons of vessels for the artillery and the admiralty, 
forastated price, settled in ]713and 1728.§ 

too copeci lo a tuble. 

The crown fa» ocouionally nol merely gTKDted oae of iti mine itorlu. but hn% 
regnierlf mid it to a priTile indiiidunl. Thus, one of Ihres iron noiki, kuU (till 
a verj produccive oh, ku parchased, with all the people belongiDg lo it, |iit> >ad 
•KCtioiM, lagelhcr irilh i euniideiBble lontX. Toi 300,000 rubles, u we are iflformeil 
by Frofeuoi Pillai, wlio aim mentions inotlier in (imilar ci;'cuRisUncM. Tlio 
own hu alia bought ume of lliem bacli again. 
1 A ruble 4t. 

f The Empress Cailierine the Second, by several edicu. relinquished the impt- 
ilia, and sbolishad ihe Uies. The deliierj fat the adroirally nud ■ttillety was 
ptto up la L770, and. at an acl of grace, on occuiioD of llie pence uT ITT.'i, llie 
M 2 
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In regard to tbe workmen, it has just been observed, thaV 
at first, it was the practice to assign a certain number 
crown boors to private adventurers, many of whom, being of 
the class of merchants, had no vassals, and could not procure 
any voluntary workmen; those labourers were to work out 
their head-money in that capacity ; but, from this method* 
oppression arose— the people were allowed no respite fronaii 
labour, and hardly any recompense. During the reign of thO' 
Empress Elizabeth, these men, no longer able to bear th« 
oppression under which lliey groaned, rose against their en^ 
ployers, and the government was obliged to send some regi- 
ments of soldiers to suppress the insurrection. Many most 
distressing scenes occurred in consequence, which were finally 
put a stop to by the Empress Catherine the Second, who, on 
ascending the throne, immediately adopted measures for 
checking the flagrant proceedings of the masters. ^ 

la the year 1766 she appointed a commission, composed of' 
the chief officers of state, to examine into the matter, and to 
lay before her their proposals for an alteration ; but as there 
was no hope of a termiuation to this weighty concern, it 
being delayed by every kind of difficulty that could be 
thrown in the way, the empress issued some special precepU 
from her own hand, whereby the grossest of tbe abuses were 
remedied for the present — till at last the laudable ordi- 
nance of the 23d May, 1779, appeared, by which the fate 
of tbe enrolled boors was fixed on a humane and equitable 
footing. 
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le lai oD the furoicet, with Iba 
lltreJ b; ihe uliaie or the SSlh 



IMth of tbe cipta] of the mioeiali, aa well ai 
Holh oT tb« nw iron, wen ramjtled. 

The tribute or titnatlached to private mi ii«, 
June, 1780, ftre the falloitiiig :~ 

lit. Inileid of the tenth) OD each pood nf nw irDD, Tour copecs (100 copen 
rabU) ttere peid. Sioce the 23d June. 1794, all iron worU creeled with tbe u 
mnoe of the ciown paf aa additiouil four copec*, ind Uidm without Uiit 
twocopeca. 

3d. For cTer; Targe the owner paji the crown 200 rabies ;e«rly. Ualil ibe 3Sd 
JUM, 1794, only 100 rublei— at wbioh tine iba lu »u doubled. 

M. Ttwdoly oti eiportilioD od eiorj 6«rliMftch (ten poods) of Imi-iron ii thirty- 
Mien eopecs.— rmJii, 1799. 
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At tbe crowD mines or Bnrnaul, besides tlieir own people, 
they employ about 48,000 boors, who eam their head-money 
there — these people were always well treated. 

The mines of SchiaiigeMbpr^, and in general the Barnaul, 
are ill all respects of great consequence. They have iron- 
Btone that yields 50 to 60 per cent. Herman speaks even of 
70 per cent., but most commonly it is 25 per cent. 

In the Uralian mountaiiifi, in the year 1779, there were 
generally at work 70 forges and 532 lai^e hammers, besides 
two smelting-houses, io the Altaian and Sayansk mountains, 
and several in the governments of Olonetz, Vologda. Nisney- 
gorod, Kostroma, Kursk, Tula, TamboF, &c. In I7il8 there 
were in the whole empire about 100 forges and 800 hammers ; 
but, besides these large iron works, there are a great many 
fimith:;, who smelt the ore at home, and of ilie iron make 
varioiiB kinds of utensils. Such little smithies are principally 
in the governments of Olonetz and Archangel — in some re- 
gions of the Volga, and in Siberia, near Krasnoyarsk, Yeni- 
siesk, &;c. 

The produce of the mines at the Uralian iron works of the 
governments of Perm, Ufa, and Winska, amounted, in the 
year 1782, to 3,940,400 poods of wrought iron; and, as we 
may allow for all the other Russian and Siberian governments 
at least a million of pood?, the total quantity of iron manu- 
factured will be about 3,000.000 poods,* independent of the 
various cast wares, which are not included. To obtain this 
quantity of wrought-iron, it requires from seven and a half to 
eight million poods of raw iron. The average produce of 
iron, from the year 1779 until 1793 or 1794, was about 
80,000 tons annually, of which about one-half was exported, 
and to that end conveyed to St. Petersburgh, which, even 
from the Ural, aotwitlislanding the great distance, is done 

* The lirRGst iron iririlu belong la the fgniiliea of Dstnidor, Yaliuvkr, Slrogaoof. 
1*enliKher. Laianf. Lugimo. and IlitfiKher. I'he family Slrogjnof poueuei, iuiha 
loremmcnl of Feim alaae, 540,000 wjuarc venta of land, and b-<d ou ii, ai iha n- 
•lauD tiefoie ihe lail, 83,463 riiiiU of tha mule i«x. Of Ihe pitvale worki and 
• dIagE* iheie are many wliich, ia magDilude, in nealneii ot buildiugi. and in ihi 
■umber ef Ihcii inhlbitanu, eicced moat vf tbt lawna in Ihis uarHiiintal. — 
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almost throughout by water.* The expense of this transport, 
which is greatly favoured by the rivers and lakes of the 
Uralian territory, comes to, for the greatest part, from fifUen 
to twenty, for some above twenty, and for a small proportion 
about twenty-five copecs the pood. With the majority of the 
Uralian iron works the pood if iron delivered at St. Peters- 
burgh did not cost more than fifty-five, or, at the moat, sixty 
copecs the pood. The other half was used in the interior and 
at the various manufactories — the cast-iron is principally dis- 
posed of to the Asiatic nations. 

The manufactuies increased by the prohibitions that I 
place in 1794, when the importation of all hardware was [ 
liibited (scythes excepted), which the Russians could not 
make in sufficient quantities. The following is a statement of 
the manufactures about the year 1798 : — 

" Iron Foundries. — Almost at every iron mine, where the» 
is a forge, cast-iron ware is prepared in clay and sand, v 
Eortsofpans, pots, kettles, and other domestic utensils, 
also such as are wanted at the mines and manufactories, 
almost ell the mines, particularly at those belonging to I 
crown in Siberia and at Olonetz, they cast cannon and othet^ 
implements of artillery. At Petrozavodsk, in the govern- 
ment of Olonetz, is a grand cannon foundry, where iron can- 
nons are cast, of excellent workmanship, by means of a 
cupola furnace. The principal castings hitherto produced I 
the Siberians are some masterly balustrades and railing, v ' 
a few statues, cast at the foundry of M. Demidof.f 

• Thii navigilion Ural comniences on the bordeii of China, piuiiig bj Ihe S«. 
liirgli to iho Baikal Lake, fioni ibnQce, upou Ihe Angaiu iota ihe Yeneiei ; u fu 
dowp is Yeii»el, there ths Una is uDlosded and earned ever a ilifirt Iracl of ttDd, 
•od emlMrkeil on the tivei Kel ; fiom tlience doivn Ihal linr into (he Ob, from 
which, up Iho Irtish, ihe Tobo!, auil thence oireiland lo the Tchussonii 
which rirei il is embarked aj^ain, and goes tnlo the Kamn, and llic Koma 
gnat river Volga, — Oddy. 

T Ttie hiitoij of Ihe origin and wealth of this most respectable ftimilj. 
Atni pcaeauDD of such pniiluciive minet. i> not ileslilute of iiilernl, and 1 beltev* 
tw cortwlly, as folloH's: — '■ 'Ihe Demidofs are descended of a very indunrioBt' 
wording miner, who hud aimall iron mine on the umGncs of Siberia, This was the 
peat-gmidtither of the presenl generaiion. Peter Ihe Oreat, sn Tiiiiing ihe spot. 
upwMdt of ■ hiiDdied ycait ago, »as niui:h pleased Hith the iciivitjr and rtpuUlioa 
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" Jnm Worhs. — Here are meant all rowinfactories where 
raw iron is wrooght into nialleable iron and varioue instru- 
meots and utensils. Of these arc bar-harainera, tliat are coD- 
uected with every forge. A great majority of the iron here 
conaista in thick bars, whereby the works reap infinite ad- 
vantage, as many of them can be made at lees expense, 
trouble, arts, money, aud people. ludeed, several sorted 
irons are made, but proportioaably in small quantities, quad- 
rangular bar-iron, and thin wheet-iron or strakes. There are 
also, though not many, rollers and shears for cutting nail-iron.* 

" Steel Hammers. — Though theie has been long in Russia, 
Bt several works, what is called " uklad," or raw steel, or 
even, ]>erbap6, rehued steel, fur the use of their own shops, 
made merely of old iron, yet not made, as has sometimes 
been said, of half raw iron and half bar-iron. 

" For obtaining true steel, it has been advanced that they 
forge Ic^ether tlie bar-iron with an equal weight of raw iron, 
without cooling the raw iron or remelting it; bead it together, 
if it be straight, forge it agaiu, and repeat this three or four 
times." 

A company of Frenchmen, and others, attempted, Boroe 
years ago, to make cemented st«el of Siberian bar-iron. 
These works, however, came to nothmg ; but, seeing that every 
year great quantities of foreign steel were imported, a manu- 
factory was established, in 17d5, by sovereign authority, at 

fat hoDCSly of Deruidof, and being uiioDs M eneounge ihe working of ntinH, and 
»\au ID Ml an emnple of oniulitiuii for otfact*, made him iqd hii bcin, fot ••er, ■ 
pnuDl of aa eilea>iv> diMtici, imtnetluicly luiroundiDg bii iid«]| painnxmuU 
■nine, oilb fall liberiji to wnik il. 1'Iie eaaimout ciieni of grounil ihui obtained, 
pfoed a MMirec of ioeihta&tible treallli lo the good miner, foi il wai found lo cover 
Hma of Ihe tkhett tdiu of iion, af the final quality, in Buuia. lu produca ioon 
enridicd the induicnaus proprielor, aod bi* iod, liaTing continued to woric iha 
niae. and lo explun more ground, wai caabled to employ ibe enotoiout cafHWl 
ihiu jutlly acquired ia puichaimg additional alato, aud anaog olhvn ih>t ot 
Nijutlaliiltki, in which a gold mine wit diuoneted unn after, thai hu yielded, on 
•0 avengn, fbny-niae pood* yearly, m 100,679'. aierling in pure gold." — CranciUi'i 
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■ A leij curioui article, prodaced by Ihe Butaian workmen, ai 
which are mode in the village Pa.lovik. on the Volgi. They are no bigger iban a 
pea. and con, in Shablenboig'. lime, only h»lf » mWe per dtmn-ai preaeni one of 
tkeai coatt u mocb.! — f albi. 
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Bt Ekateringbiirg, on llie model of that at Steyermiirk, where, 
from raw iron alone, a strong condensed eleei, like that of 
Steyei, is prepared, and where since, as the works have been 
enlarged, as much sleel can be made as is wanted for 
empire, though the ores of those parts have by no means 
quality necessary for that purpose. 

Anchor Forges. — There are, at several of the mine works, 
very lai^e anchors made, both for the use of the navy and for 
exportation. 

Flatting Mills, at which tin plates are made for hoi 
consumption. 

Nail Manufactories. — Moat of the nails for the inl: 
trade are made by the smiths in some districts of the Vol] 
for which they generally use the slit iron from Siberia. Thi 
is a manufactory of nitils near Narva. 

Wire Mills are not numerous, and do not make enough 
home demand, therefore wire and wire work are imported. 

Needle Manufactories. — There is a needle fabric in 
Pranskoi circle, and a needle maker lives in Rcval ; nevertb< 
less, several millions of needles are imported every year. 

There is no manufactory for scythes in Russia. In thre* 
years were imported, at the ports of the Baltic alone, 2,1 18,033 
scythes. If we add to this whdt come in through Poland 
and over the Euxine, the number will amount to greatly abov& 
a million per annum. In Moscowa scythes cost usually fii 
to sixty copecs, hut in Siberia they are not to be had for li 
than a ruble. At some of the mines attempts were made 
make scythes and sickles ; however, they turned out bi 
badly, and, therefore, the business was dropped. _ 

Manufactories of Fire Arms. — In the empire are four, all 
belonging to the crown. The oldest, and the greatest, is at 
Tula, It was put on its present establishment in 1717, and 
employs upwards of 4tJ0U workmen. Besides muskets am^i 
side-arms, at Tula, are likewise made bits for horses, varit 
kinds of lucke, iron bedsteads, frames fur sofas, tabural 
chairs, and stools of iron, shears, files, chains, &c. So earl 
as onder Peter 20,000 muskets and 10,000 pairs of pislo! 
were made every year at Tula ; and al Petrozavodsk 12, 



*en 

1^ 



and 
ove-^ 

I 




RTSStA. IfiS 

markets end 6000 pairs of pistols. In the ten years, from 
1770 to 1780, at Tula, were made for ibe field regiments 
(tbo&e who never change their head (juarters) 1 12,893 tuus- 
kels for the infantry; 4J81 for the yoeger corps ; 18,333 for 
the dragoons; 2347 musquetoons for the fleet; 42528 car- 
bine?, Z'24 blades, 63,073 pairs of pistols, 11,170 large Fcymi- 
tars, 51,639 sabres, 933 hangers, and iio/iHO Bide-arnu fur 
the infantry. 

The price of a musket for the infantry is four rubles, for 
the ycDgers five rublesi, for the dragoons 397 (o 409 copecs; a 
carbine 331 to 389| copecs; a pair of pistols 369 to 384) 
copecs; a dragoon sabre 243f copecs; a hussar sabre 266 
to 300 copecs ; an infantry side-arms one ruble, a large scyini- 
tar 269 copccn. 

The second is Seslrabtk, forty versts from Petersbui^h; 
ibe third is at Petrozavodsk, in the goverDwent of Olonetz ; 
and the fourth in Orel. That at Sestrabek has upHards of 
400 master workmen. 

The works at Tula were, by supreme command, newly 
built in 1782, for which 388,000 rubles were allotted : it de- 
livers every year arms for !o,C00 men. Its yearly expendi- 
ture amounts to about 100,iXlO rubles, for which, besides 
the above, a considerable quantity of arms are made.* The 

' The Emperu of nuuia hai juit Kt ool to inifKCI llie toulhern p 
TUl empire- 11 ii conMcnllf UHrtrd (h>i the dhjecl ol hit JDiiiae; 
liinHeir, Ibe [crrible disuttr ciuwd by Ihe burning of ihe m>i 
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manufacturers receive for iheir own work 25,000 poo<ls of 
crown iron. In 1797 the folloniag tariff was publielied at 
St. Petersburgfi : — 

DUTIES UPON EXPORTATION. 

Iron, old and biokeQ per beckovelch t 1 

„ ID bars qF ill sorls „ 40 

„ ID lurapii sol wrouglit ,, t> 00 

DUTIES UPON IMPORTATION. 
Sleel. per cask of three poods ■ . 



Needles, per lOOO 30 

Wire for oeedlea, per pood 12 

Goods imported at St. Petersburgh in 1797, with thai 
amount in rubles : — 

NeeJlBi, 58,000.000 56,410 rublai. 

Sleel, 1220 poodi 10,H3 „ 

Exports from aH ports of the Russian empire, except thai 
of the Caspian, in the year 1793 ; — 

Poodi. Vdue in RdUm. 

Bar-iran 9,503.757 4,25e,aSB 

Sorttd 491,575 901,464 

Plite IrOQ, lielllei, and other 

caM-iion wares 37,917 44,433 



,a nd ba rrel i — ■ nolber M 
lhe$a wefi) arienrtrdi 
a DO oiher m>iiur>cioi]r. 



wopoa. One village was obliged to furni 
mtnj blades — and mother so manji scre> 
depnited ia the weiebouKs of Tula. As ll 
■od u the coDliiiUBl wars of Ruuia rer^u 
paiga of the uuloctBt became ■ source of addiiioDai loiaery lo the woikmeo. It majr 
Im milj conceived ihat, uoder such circunulaoces, Ihejr would seok lo pal ao end to 
tbtiriatopportabte coadilion. Tliej imagined ihat if the ma nufaclories ceased to euil. 
■bt emperor would establish others al St. Peteisbur^h. aad even were be lo Uke only 
■ p*it of the workmeD lo iha capital, llieir condilion could ddI but impiDie. But 
<1m7 Wire mistaken in their hopes. 'Ihe emperor is accompauied by atcbilccu, 
•barged lo lebnild the mBnufacIory, and he goes himself lo ciiooie a moie auilahle 
plan, and to liaslca Ihe cooduaioD ut llie works. I'lie enibirrassment o( ihs govem- 
IMDI can tcsicely be deuribed. Forlunalely, however, for ihem, Ihe aiunal 
Si. Felenburgh was suflicieDlly provided with arms of evory deocripltoD. — Ti 
Paper, Oct. IS, 1834. 

* The ruble may be eslimated at 4s.| duiing ihe grealoc part oF Iha reign of 
B MDpreai. — TaJa. The pieaent value is about 3a. Id. A ruble is diiided inH 
LlOOcopaea. 
[«.t-A beibnetch coulaint ten poods. 
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Companson of the amount of the exporlitioD m 1768 with 
that of 1793, in rubles:— 

1768. 1793. locnuc oT 1788. 

troa 1 ,443,000 5. )54t.OOO 3,716.0X1 

Small iion mric 20.000 .... 44,000 34^000 

And in 1798 there was exported in Britieh ships Iran St 
Petersbut^h : — 

Ireo 2,3M,S17 peod* 

Oldifon 24.860 „ 

Hoopiron 2,IJ0 „ 

To Euch an extent had tbe trade in iron with Great Britain 
increased, that the government of Russia imagined Ibat ne 
could not carry on our manulactares withont their assistance. 
They raised the price, by degrees, from 70 to 80 copeca per 
pood, which it was in 1770, up to 200 to 220 copecs for new 
sable, and 260 copecs for the best old sable. And, in 1794, 
the government established a loan bank, to accommodate the 
Russian iron masters, by advancing them money on the secu- 
rity of their iron, to compel tlie English to give them such 
prices as they demanded. 

In 179S the proprietors of tbe iron mines succeeded in pro- 
curing a prohibition to the expurtstion of timber altogether, 
which they afterwards modified, with a view of benefiting 
themselves.* This measure was the means of raising the price 
of iron, in consequence of the additional freights tbe English 
were obliged to pay, because they could, not get deals suffici- 
ent with which to load their ships. lu 1790. in consequence 
of a fall in the price of wood, a new regulation was made, 
partly through the influence of the irmi proprietors, who 
maintained, that if the English must have deals, they ought 
to be proportioned to the quantity of iron they took, which 
was, therefore, regulated at 284 standard dozen of white wood 
deals, for every 100 tons of iron. 

By an nkase, in the spring of 1804, half thai quantity of wood 
was allowed, in addition to the while wood deals, for the same 
quantity of iron. To these ill-advised measures may be added 

• In the eoTernmeDt of Pcrnie alone it i« tnppiMed Ihnt belwiji ihiM lod fuut 
%WMit«d tbouuad Mu oTctiaicoil *re coDsumeil in imell md wotl iron 
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the following arbitrary conduct on the part of tlie Emperor 
Paul, who had in various instanceB displayed the capricious- 
uess and irrationality of his character. He indulged a resent* 
ment against England on several accounts, of which the prin- 
cipal was the disappointment of his expectations of obtaining 
possession of Malta, which he fancied due to him as the grand 
master of the order. Particular attention had also been paid 
to him by the French Government, and he had become an 
avowed admirer of the character of the first consul. As he 
was very open in his declarations, lie had caused lobe inserted 
in the Petcrahurgh Gazette, of Sept. 10, 1800, as the motive 
for posting large bodies of troops on the coasts of the Baltic, 
that several political reasons induced the emperor to think 
that a rupture of the friendship between Russia and England 
might ensue; and he published in the same paper, in the end 
of October, a declaration of his determination to revive the 
armed neutrality. Shortly after, he took the decisive step of 
laying an embargo on all the Biilish ships in his ports, amount- 
ing to near 300, accompanied with the measure of taking out 
their masters and crews, and sending them into confinement 
in remote places of the interior. He also sequestered aUXm 
British property on uhore, and put seak on all warcboiu 
containing English goods. He announced that the embi 
would not be taken off till Malta should be given up to Rid 
sia, conformably, as he said, to the convention of Decemb« 
1798. 

The emperor's actions had long denoted insanity, eniJ'' 
having become intolerable to his subjects, and dangerous to 
those about him, he was removed from his throne by the only 
mode practicable under a despotic monarchy ; and, on the 22d 
March, 1801, it was announced that he was found dead ia 
his bed. His son and successor, Alexander, immediately 
declared for tlie laws and political system of his august grand' 
mother, Catherine the Second ; and one of his first acta was 
to liberate and bring back from their places of confinement all 
the British mariiiers belonging to the eetjucslrated ships. 

England, by these acts, was thrown on her own resource^ 
and with the aid of improved machinery, and the great alterJ 
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alioQS which had taken pluce iiithc process uf manuracture, 
was soon able to do altogether without the asBistance of 
Russia, ir ne except the C.C.N. D. old Bable iron, which is 
extensively used in the manufacture of steel. 

We learn from Mr, Granville that, in 1828, there were 
throughout the whole extent of Russia, as well as in the Ural 
chain, nineteen foundries, forges, and mines belonging to the 
crown, yielding annually 1,301,000 poods of mineral, which, 
independently of a vast number of pieces of artillery manufac- 
tured out of it, produced 600,000 poods of pure iron, 12,000 
poods in anchors, 9000 poods in steel, and crucibles for Emelt- 
ing silver ore, and 32,000 small arms. 

The establishments belonging to private families were 148 in 
number, yielding annually from 7,453,999 to 8,622,396 poods 
of mineral, out of which were made from 5,142,921 to 6,120,997 
poods of iron, 23,379 to 70,244 poods of steel, and 234,873 
scythes. 

The duty which the crown received from this produce 
amounted to from 802,220 rubles 96^ copeca to 1,268,365 rubles 
95i copecs ou the mineral. 

According to " Porter's Tables" there were the following 
number of manufactories of steel, iron, and needles, in 



EXPORTS OF IRON. 
Total quantity of iron exported from Archangel in the 
following years — about sixty-three poods to a ton : — 



Year). Poodi. 

1795 10e.BB5 

I 1796 152.553 

I 1797 175,6« 

I 1798 157,137 

68,463 



1803 
1803 
1804 



153,7U1 
74,9S1 

4,016 



i exported from Archangel to Great Britain end Ireland, 
e following years : 
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Yeftn. Pood*. 

179S 61,422 

1706 104,349 

1797 135,386 

1798 97,nae 

1799 37,791 

IroD exported from Si. 
years ; — 

Yeiri. Pooit. 

I7B7 1,699,478 

17SB 3.479,982 

1709 2,072,596 

1790 ],99Q,&S6 

1791 2,646,132 

1792 2,234,780 

1793 2.630,239 

1794 2,173,006 

Iron ill bars exported from 

in the years 1753 to 1804:— 

YenTi. Puods. 

1763 441,440 

nU 4Se,9S6 

1730 733.196 

1756 458,716 

1757 338,736 

llJSa 614,328 

1759 863.579 

1760 630,894 

1761 1,014,967 

1762 754,415 

1763 740,990 

1764 1,091,188 

1765 1,632,086 

1766 736,767 

1767 1,152,018 

1768 1,550,363 

1769 2,141,673 

mo 2,167.192 

1771 2,173,201 

1772 1,581.827 

1773 2.124,467 

1774 1,677,878 

n7fi 1,531,458 

1778 1,958,992 

1777 2^368,719 

17?a 1,139,703 
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Ymib. Poodi. 

1800 57.665 

1801 70,188 

1802 116,633 

1803 68,733 

1804 

Petcrsburgh, in Uie fullowiag* 



1795 



Poodt. 



1796 3,329,766 

1797 1,867.710 

1798 3,680.842 

1799 3,019,379 

1801 1,496,799 

1803 3,065.018 

1803 3,205.707 

St. Petersburgh to Great Britoi 

ieari. Poodi. 

1779 1,337.298 

1780 1,770,411 

1781 3,303.'t87 

178j 1,355,969 

1783 .... :.. 1.616,760 

1784 2,644,182 

1785 1,938,944 

1786 1,793,986 

1787 1.565,131 

1788 2.206,243 

1789 1,831,181 

1790 1,706.106 

1791 2,347,146 I 

1792 1,869.842 ' 

1793 2,325,254 

1794 1,733,698 

1796 3,1133,341 

1796 1,837,693 

1797 1,579,6M 

17B8 3,345,387 

1399 

1800 

1801 

1803 ...... 
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Iron in bare exported from St. Petersbargh to France in 
the following years : — 

Years. Poods. Years. Poods. 

1773 102;)dO 1788 96,383 

1773 131,865 1789 86,960 

1783 137,496 1790 93,946 

1783 17,516 1791 99,070 

1784 76,501 1793 43,758 



1786 48,960 1798» 

1786 59,486 1803 9,700 

1787 11,571 1804 33,837 

Iron exported from St. Petersburgh to America, from the 
period of its independence to 1805 : — 

Bars. Nail Hod-iron. Hoop-iron. 
Years. Poods. Poods. Poods. 

1783 0,615 

1784 6,613 

1785 38,618 16 

1786 81,858 3333 

1787 10,833 1360 !. 61 

1788 17,054 846 378 

1789 34,981 1369 411 

1790 78,160 3536 

1791 48,136 3631 767 

1793 133,380 1133 1880 

1793 177,836 1071 3576 

1794 356,635 604 1959 

1795 306,089 504 1384 

1796 396,691 6406 8019 

1797 113,360 560 1003 

1798 143,654 1369 681 

1799 339,886 136 603 

1800 113,608 814 1360 

1801 369,709 436 437 

1803 309,435 31 

1803 413,833 853 

1804 378,364 

Iron exported from St. Petersburgh in the year 1804 to the 
following countries : 

Prussia 3,050 poods. 

Lubeck 1,470 „ 

Denmark 16,354 „ 

♦ By an ukase of March 1703, all intercourse with France was prohibited. 
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^^^H_ 




6,388 pood.. ^H 
6,396 „ ^m 


^^H 




^^^H 




6,040 ^H 


"="J 





6,803 „ 


The exportation 


of iron from Russia 


has been upon the 


decline since the year 1784, when the 


whole export from 


Archangel and the 


Baltic was about 50,000 tons, of which 


Great Britain tool 


above 40,000 tona; and in the year 


1781 she took from St. Petersburgh aione 3,203,487 poods. 


which la about 50,000 tons. In ihe year 1804 Great Britain 


imported 868,420 poods, nearly 14,000 


tona; and in 1805 


only 5848 tona. 




_ 


Bar- iron exported 


from Archancrel and St. Petersburgh front '^ 


the year 1824 :— 




■ 


ARCHANGEL. ST. PETEKSBlIRnH. ^| 


Yt»n~ 


Piwdi. Yea™. 


Puodi. 


1824 


90,790 18M . 


700,734 


1825 : 


63,000 1825 . 


988,3*7 


1820 


56,910 1828 . 


Mi-eos 




64,575 1837 . 


871,648 


1838 


66,018 leas . 


689,698 


1839 


118,440 1829 . 


1,096,480 


1830 


117,180 1830 . 


603,590 


1831 


88,088 1931 . 


030,499 


1S3S 


1832 .. 


1,189.6*9 


18S3 


1R33 . 


898,096 


1631 


1834 . 


546,008 


18SG 


1836 . 


731,61* 


IBSe 


1830 .. 


098,748 


1837 


81,854 1837 .. 


660,424 


1B38 


92,064 1838 . . 


648,660 


Of which quantity 


the principal part 


ia exported to the 


tToited Stetes. 






1839. 


1833. 


1834. 


Ba«. 


B.r. ShMl. 


B>.. ShM. 




PlKldl. PuoJl. 


Po«i.. PwHl,. 


GcMtBritt'in 360,689 . 


299,141 . ■ 


.. 130.108 .. .. 


UniwdSwiM 803,508 . 


504,750 .. 04,234 


■ . 345.080 .. 13,166 


Contlnenl . . 17,008 . 
Frtnee .... 18,300 - 


! >"•'** \ :: 


70,890 .. 801 ■ 


1, 189,69* 


828,935 04,984 


546/108 19,Wf^ 



RUSSIA. 1 77 

In 1831 the exports to the United States were 537,000 
poods. 

Exports from Russian ports in the Caspian sea : — 

ASTRACHAN AND BAKU. 

IBON. 

Yetn. Value. Years. Value. 

18d4 £17,448 1828 £23,967 

1826 15,978 1829 88,162 

1826 7,107 1830 40,251 

1827 10,556 1831 15,253« 

Cwts. Value. 

1830 88,830 £40,251 

1831 44,860 15,253« 

1830— Hardware, value. £7063 — 1831, £5266. 

By caravans between Russia and Independent Tartary : — 

IRON. 

Cwu. Value. 

1830 9226 £4211 

1831 7204 3163 

* 1830— Hardware, value, £12,460 — 1831, £9608. 

1837. 1838. 

Bar. Sheet. Bar. Sheet. 

Poods. Poods. Poods. Foods. 

Great Britain .. 351,000 353,000 .... 126 

United States .. 262,000 .... 40,000 .... 270,000 .... 36,593 

Other parts .... 48,000 .... . . .... 47 /XK) .... • . 



661,000 40,000 670,000t 36,719 

Leaving a supply to meet the next year's demand of 
1,030,000 poods. 

♦ From «« Porter's Tables." 

t including the shipments from Archangel. 
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CHAPTER X. 



Ancient Gaul, comprehended between the Alps, the Rhine^-l 
the Pyrenees, and the ocean, contained within itself sufficient 
riches for the attraction of the industrious Phenicians, whose 
trading occupations rendered them at a very early period 
acquainted with the inhabitants of Gaul and Spain, to whom 
it is more than probable they communicated their methods of 
working mines and metals with a view to their own advantage, 
in the same manner as they instructed the early Britons aHer- 
wards. The warlike nations of Gaul appear to have been 
well armed, and their prodigious armies were well disciplined. 
Their early practice of mining had rendered the uses of metala 
familiar, and the army which had nearly sacked Rome under 
Brennus, about 370 B.C., and the host led by another Brennuft 
into Greece, 278 b.c. to plunder the Temple of Apollo 
Delphos, both mark advanced skill and oi^anisation. Cicei 
mentions his opinion, that the Gauls were the most obstioal 
and formidable enemies of the Romans, and were bo powerfuli 
that had they been able to find sustenance they might hai 
destroyed Rome, prior to their subjection by Julius Cuisar. 
We have just traced this outline in order to conlirm the fact 
of tlie progress of the early Gauls in the art of war, the sinews 
of which are metals, and especially iron, which abounds so 
largely, and the manufacture of which was well knowa 
amongst them. We find that the most ancient inhabitants of 
this country occupied themselves in the manufacture of tbic 
metal as a matter of the first necessity ; this fact is attesi 
by RuUlius, Strabo, and particularly by Julius Ctesar, 
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king ©rfhe vigoroua resiBtance which ihe Berruyers made 
while he waa engaged id the siege of Bourges. He says — 
■ Tbey look dowo our embankment by mioee, the more scien- 
ti6cally, because they have great iron works, and every kind 
of mines known and in use."* 

Thus, then, long before the conquest of Grant, the Berniyers 
worked their iron mines ; and proof of the immense extent of 
licir works is found in the enormous heaps of cinders which 
Kre to bo seen in various parts of the forests and open lands of 
the department. 

These works were carried on with portable furnaces end 
brges, which were worked by ninniiat labour or beasta of 
Hirden — which cannot reasonably be doubted, because, where 
6 cinders are found, there arc no streams of water, nor are 
bere to be found any traces of water having ever fiowed 
l««.t 

Socb was the state of this branch of industry when the 
lomans, after having made the conquest of Gaul, applied their 
liwwledge in mechanics to the construction of furnaces and 
i>rge» worked by streams of water. 

Abundance of iron ore is found in France, particularly in 
be north-eastern departments. The ore is not unfrequently 
band in Urge lumps on the surface, and the strata are most 

nnionly but a few feet below it. The Pyrenees abound in 
laige banks containing iron ore. There is an iron mine of 

ludervble repute at Vicdes80s, situated very high in these 
Doaatains, about fifteen miles to the south-west of Tarasci 

i not far from the frontier of Spain. The " chantiers," ot 
>lioe( where the ore is dug, are some hundred fathoms deep, 
Uid the passage to them, in many parts, very narrow and 
ileep. Up these passages the ore is brought, with amazin< 
loil, oo the backs of the miners. Some carry 100 lbs., somi 
120 lbs., and some even more, according to their strength. 

LilhHi.t.31. 

rhat aMthod wu id^lol in ibe departmeiil of tb« Cher, but nut enluslvelj w, 

liMM •«ro *Im «I Ilia copiiaeDCemeni of ihe last centuijp (iDTiiibl* fbrgo id iIm 

■ of Uaaticbcmoat. ■ml il u aol mtny jnn lioce (he bcllowi of tiiv worki of 

t irarUd b]r auD or harm, when the wilcn weie loo low (ot (he 



-H. li* BmnaL 
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The mine is ihe property of government. There are generally 
400 persons at work in it, under inspectors, but paying them- 
selves by the sale of the ore to the fovge- masters. It is miser- 
ably wrought — without a single improvement, Mr. Birkbeck 
supposes, since the days of Julius Ccesar. The ore is rich, 
and containing culcareous spar, is reduced without the ad- 
dition of any other substance. It lies very irregularly, under 
lime of a schistose appearance. The mass of ore is in some 
parts upwards of sixty feet of thickness. The miners are 
mostly proprietors of land. The whole surface of the moun- 
tain is divided into patches of different dimensions — all culti- 
vated and watered with the utmost assiduity, and clothed with 
luxuriant vegetation. There are also abundant mines of iroD 
in Upper Languedoc, in the mountains of the Uouergue, which 
bound the western part of the province ; and in the county of 
Foix, which joins Languedoc to the south, there is a mine of 
iron, so extensive, that it has supplied forty foundries foe 
upwards of two centuries. In these parts the furnaces to tbe 
iron foundries, instead of being blown with bellows, are sup- 
plied with a current of air. by means of waler precipital 
through a vertical tube, to which is given the name of a tromb^ 
— the same word which is used in France for a water-^pooCJ 
This practice is of very ancient standing. There are also 
mines in Franche Compte, Lorraine, Champagne, and Bern, 
near the departments of Cher and Indre. The department of 
Cher being peculiarly adapted to the growth of wood, of good 
quality, and presenting in several parts a great extent of land 
rich in iron ore, of the best quality. 

Towards the end of the last century the French Gorern- 
ment took active measures to become acquainted with the state 
of the mines, and also to introduce any improvements which 
would facilitate the working of them. Scientific men were sent 
to the most celebrated mines of Europe, and a Royal College 
of Miners was established, where distinguished savans taught 
gratuitously all the sciences connected with the sinking of 
minea. The young men admitted to the lectures had before 
them a collection of minerals, comprising (he mineralogical 
* RcepigcU]. 
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history of the kingdom ; and, to join practical to theoreiical 
knowledge, indie pen sable to the mioer, the pupils in the sum- 
nier season devoted their time to the moat important workings 
— pursuing their lahoura under able instructors. 

lo furtherance of their object to obtain a knowledge of the 
mines which furnish the Brat materials, and also of the forests, 
the wood of which is consumed in the manufacture, the govern- 
ment, in the year 1784, appointed the Baron de Dietrich to 
make a general survey, and report on the state of the mines 
and manuractures, and to estimate the extent of the forests 
relatively to the establishments which are consuming; them, 
in order that government miglit check the increase of works 
in some places, or authorise the erection of new ones, as the 
state of the forests would allow, and the local interests might 
require. 

The baron accordingly visited and reported on the whole 
extent of tiie Pyrenees, included in the dliitricts of Pau and 
Auch, Alsace, and the duchies of Lorraine and Bar. 

By his report it appears that, in the districts of Pau and 
Auch, they made, in thirty-eight forges, 76,KO0 quiiituU, of 
100 lbs., of forged-iron. Alsace, 92,000 quintals of cast-iron, 
and 62,7'20 quintals of forged iron. Lorraine and Bur, 
204,750 quintals of cast-iron, and 140,150 quintals of forged- 
iron. Also in Franche Comti; 40,100 quintals of cast-iron. 

The memoir does not show how much of this cast-iron was 
used in the foi^es, nor what was employed in making castings, 
but it states that a considerable quantity was consumed in 
castings, and also that a portion of the metal was sent to the 
Duchy of Luxembourg. 

At this time, encouragement was given by the government 
to the establishment of works (or the use of coal instead of 
wood, which subject occupied considerable attention. The 
memoir of the Baron de Dietrich states, that the queen, in 
urder to encourage those of her subjects who wished to form 
establiBhments fur lessening the consumption of wood, gave 
them her patronage, and wished that a considerable capital 
should be advanced to the forges and royal foundries of 
Indre — and, to give confidence to the nation, that the king 
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had not agreed to the adoption of the new processes uutil he 
had been convinced of the immense advantages which might 
be derived from tliem, the queen interested herself directly ic 
the prosecution of the new undertakings. 

" Four furnaces, thirty-nine feet high, form at Mont Cenia 
the iron work with coal, free from sulphur; four reverberatory 
furnaces are erected there, capable of making 12,000 lbs. weight 
at a single cast, and in a state to be refined with coke — na 
important discovery of the English, which has cost then , 
twenty-five years' labour, and from which we shall reap ti 
advantage as soon as they will." 

Five engines are actively employed at the foundry of Cre 
sot ; they serve, at the same time, to raise from the bosom o 
the earth the coals whith are consumed — furnish blast to tl 
furnaces — and, also, to work the Immense forge hammert 
The absence of a stream of water, so often an obstacle to tlu 
erection of works in the best situations, will present no difl 
culties to such works as have recourse to these processes. 

Works constructed like those of Mont Cenis, upon the land 
which will supply them with coal, will answer the double 
object of saving the expense (often ruinous) of the carriage of 
coal, and checking the destruction of the forests. 

The briskness of coke, increased by the impetuosity and the 
volume of air given out by the bellows from the blast engine,* 
will increase to so great an extent the produce of one work, 
that the four furnaces of Mont Cenis will produce easily 
10,000,000 to 1 1 ,000,000 lbs, of cast-iron per annum— a quan- 
tity that ten of our largest furnaces would hardly yield in work- 
ing the same mines. 

The memoir then calls on the works of Alsace and Lor^ 
raine to adopt the same methods, and states that the Comp- 
troller-General intends to publish the particulars of the me- 
chanism of the engines, in order to bring them the sooner into 
general use. 

The annual produce of the lOH departments of the Ilepub> 

St bellows of out forgeigi™ 500 cubic foci of air pel minuie ; 
n, fequiced Tui Four luroacci, will give 2000 cubic feci ; the lliree belaogfng H 
IIm nigiBMdirDiili 9000 cubic feet in the Hine Ume.— Baron ,U l)i,trieh. 
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lie had already reached, in 1801, to nearly 140,000 tons of 
cast-iron, resulting Troni the working ol' ooO blast furnaces 
(1,000 kilt^ramuiestothe ton); of these, 140,000 tons, about 
Ul,000to 112,000 were the produce of 450 furnaces belong- 
ing to France, reduced to her present boundaries. 

The produce of wrought-iron in the lOS departments of the 
Republic, at that time, was 94,000 tons, of which about 79,000 
were furnished by the eighty-six departments now belonging 
to France. 

One single blast furnace (that ofCreusot) was worked with 
coke. 

M. de Bonnard (an engineer of mines) published, in 1809, 
by order of council, a description of the English process of 
making iron; another engineer of mines (M. de Gallois), 
aller having passed several months in England, in studying 
their methods in the most minute detail, established near 
St, Etienne (in the same department where, some years later, 
a member of the same body, M, Beaumier, constructed the 
first iron railway) the first blast furnace in France, wherein 
the minerals were treated in the same manner as the English, 
and the third in which coke was employed.* M. de Gallois, 
notwithstanding the extent of his knowledge, both thijoietic 
and practical, could not overcome the difficulties to be en- 
countered by those who wish to introduce new processes into 
districts where ihcy have hitherto been unknown ; the blast 
fiimace, constructed under his direction, had not at first that 
success which he had expected, and his premature death is 
attributed to the grief and trouble which this enterprise occa- 
sioned him. 

The manufacture of wrought-iron with pit-coal proceeded 
step by step with the making of cast-iron with coke. In 
1820 Messrs. Boiguer and Dufand, at Fuurchambault, and 
M. de Vendel, at Ilayange, had built extensive works, which 
have served as models for all which have since been erected. 
These examples were not fniitless ; an increase was suon 
* Tba first blui furnace in Krioce, worked villi pil-coul, wu tbal ol Crvusoi , 
ihalofEUeniie it the second— it mat only e«labli*hed iu IBIS. 
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eecD in the number of iron works wherein pit-coal was em- 
ployed, either partially or in the whole of their operations. 

In 1818, the total consumplion of iron in France did not 
exceed 122,000 tons annually, of which 114,000 were 
duced by the blast furnaces — 5000 were old castings 
the magazines — and 3000 were imported. 

In 1824, the production had increased to 164,000 loni 
the importation to about 7000 — the consumption may be tak< 
at 175,000. 

1BI8. 1834. 

Production 114,000 toai 1^4,000 ton 

Importilioa 3,000 7.D00 „ 

Comumptioii ... 12^,000 173,000 ,. 

Referring to the statement already made of the productii 
of 1801 in the departments now actually French ; statemenn! 
extracted from one of the best statistical worlds of that period, 
it is evident that the annual production of cast-iron from 1801 
to lyl8 had not materially increased. 

It appears, also, from some approximative data, that tl 
quantity of cast-iron consumed in the foundries increi 
Dearly in the same proportion with the total quantity of casfc>^ 
iron consumed. It was in 1818 and 1824 nearly a sixth part 
of the total quantity. The proportion of castings made at the 
blast furnaces bore nearly the same ratio to their produce of 
iron, being almost constantly one-sixth.* 

Total quantity of bar-iron used in the years — 

1818. 1824. 

ConsumpUoii .... 86,000 tODh 118,000 Ion 

Made in F.ance I.. 76,000 112,000 ., 

ImpoiteJ 10,000 6,000 „ 

Thus, the production of bar-iron in 1818 was nearly i 
same as in 1801, or rather it was a trifle less; within t 

* II ii aiimilid that the quKniitiet ariron made inlo tailings, io IBIB ind lU 
in»y be Haled U 20,000 and 28,000 ions, and the propoiiion tnade it Iho bbi 
meet into callings, either at Ibe Grit or second fuaioDi, maybe Uken it 17,000 
39,000 tana. 

f From 9000 lo lO.OOO loni or lUeie qaancitie* orbar-iron hue been mlda 
Mai bei D depa It meats, by iRimcdiite raduclion from the iroa ore — > proora 
tpodj called the Cilaloniia method. 



.-■• . f FRANCE. 186 

years the consumption was nearly doubled, the production 
actually so, and the importation was reduced une-half. 

The iron imported into France was principally from Sweden 
and Russia. 

The importation in the years — 





1822. 


1823 


Uu, iiboul.. 


. I90» 


. 3400 


uu, about.. 


. 100 . 


140 



We have already observed, that the first forges on the 
English plan were establlHlied in 1920. In 1823 there were 
eleven in work, and four building. la 1826 there were only 
ioui blast furnaces using coke in full work, but there were 
thirty-one foi^es, or wrought-iron works. 

In ISia only a very small quantity of cast-iron was made 
with coke, and no wrought-iron was prepared with pit-coal. 
In ItJ24 the produce of cast-iion wilh coke was about 3000 
tons, but of wrought-iron manufactured with pit-coal, 4400 
tons were brought into the market. 

In 1828 the production of cast-iron was more than 200,000 
tons, the importation about 8000, and the consumption about 
213,000. 

Har-iron.. — Quantity made in France, 152,000 tons; im- 
ported GOOO tons; consumption, 168,000 tons. 

Quantity of iron made into castings 37,000 tons, and the 
proportion made at the blast furnaces 32,000 tons. 

In 1828 the number of blast furnaces had increased to four- 
teen, and that of forges on the English plan to forty ; 17,000 
tons of cast-iron were smelted with cuke, and 48,000 tons of 
bars made with pit-coal. Thus, the nianufaclure of cast-iron 
with coke chiefly developed itself from 182-) to 1828, whilst 
that of wrought-iron with pit-coal had already considerably 
extended itself in 1824. 

These 17,000 tons of cast-iron, made with coke do not 
amount to a tenth of the whole produce ; and the 48,000 tons 
of bars made with pit-coal form nearly a third of the total 
manufacture of wrought-iron. 

This dieprupurtion between the respective quantities of caiit 
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and wrought-iron, as compared with the total produce, arises 
from the number of situationB where it is found Bdvantageoua 
to make the cast-iron with wood charcoal, and to refine it with 
pit-coal. 

M. Auguste Perdonnet, in his report made to the society 
" Du Bulletin Universel des Sciences et de I'Industric," read 
at the sitting of the society on the 24th April, 1831, as to 
"what improvement has the art of making iron received iu 
France during late years." 

" I will Bay but few words as to the improvement which the 
art of making iron has received. The attention of the French 
iron masters has of late years been principally directed to the 
perfect naturalization of the English methods in this comitry, 
and to the advantages which might arise from combining to- 
gether, the process of fabrication with wood charcoal, and 
those with pit-coal. They have, above all, applied themselves 
to economise fuel, the cost of which forms a very great part 
of their expenses. 

" It is not many years since the working of our charcoal 
blast furnaces, being altogether left to the routine manage- 
ment of workmen only, was in a very backward state. But 
competition has succeeded much better in leading our iron 
masters into the way of improvement than all the advice of 
ingenious persons; and it suffices to compare the number of 
charcoal blast-furnaces, and their total produce in 1801 and 
1828, to be convinced of the progress that has been made in 
their manner of constructing and working them. 

" In 1801 it requited 450 charcoal blast-furnaces, of which 
420 at least were in work, to produce 1 12,000 tons of cast- 
iron. In 1828 only 379 furnaces produced 184,000 tons ; 
thus, in the time elapsed between 1801 and 1828, the mean 
produce of a charcoal blast furnace has nearly doubled. At 
the same time, we are obliged, with regret, to acknowledge 
that all our charcoal iron works have not followed the pro- 
gress of improvement. We yet fiud at a great number of 
them water-wheels, wretchedly constructed, and blowiogj 
machines more miserable. 

"The reason why blast furnaces with coke have been s 




id blowiog^l 
een so diffi.-^| 
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cnlt to forward in France is, tliat our materials not being the 
same as the English, we have beeo obliged to make a great 
number of very expensive experimenls to learn even now how 
to use iheni. But these furnaces have at last begun to give 
satisfactory results, at least in a technical sense. 

" We should, however, very far deceive ourselves, if we were 
to form an opiaion of the prosperity of our manufactures by 
their increased production. If we penetrate into these esta- 
blishments, and examine them closely, we soon are convinced 
that this immense development of the means of manufacturing 
has not always been a source of benefit to the iron masters. 
Many of their norks are in a state of real distress — enormous 
capitals have been swallowed up — each one in his turn has 
attempted their management — they have had in succession at 
their head clever theorists, expert practicians. Frenchmen, 
Englishmen, and Germans — the custom-house duties have 
been increased for their protection, and stdl they are in gene- 
ral far from being in a state of prosperity. 

"The causes are numerous — the too great distance of some 
of these works from the raw material — also the bad quality of 
the mineral — or the inability, perhaps, of some of the persons 
to whom the management has been intrusted — and, lastly, 
the blow given to commerce by late events ; all these circum- 
stances have, doubtless, contributed to arrest the progress of 
the iron manufacture in France, But part of these circum- 
stances have, at the present time, ceased — the cost of labour 
has much decreased, and the experiments are finished. The 
want of means of transit and communication ia more grievously 
felt by our iron manufacturers than by any others, for some of 
our iron works are threatened with ruin from this cause, if It 
be not speedily remedied. 

"Thus, at Fourchambault, at St. Etienne, Hayange, and 
other iron works where the cast-iron is made with coke, the 
expense of carriage alone amounts to one-third, if it be not 
nearer one-half, of the total cost of manufacture, so that the 
ton of metal is chained with 60, 70, or 80 francs for the cost 
of transport only.* 

• The cost of iraospoit upon ao oidiwrj roiA loaj be cilimited, on lh« txtlga, 
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" We have an inexhaustible supply i>f miDerals, excellent in 
quality — most of them equally rich with the English. We 
have pit-coals in abundance, many kinds yielding coke, well 
suited for the blast furnaces, and costing us less at the mine 
than theirs, except at a very few places. Limestone and fire- 
clay are to be had at the quarry equally cheap, and labour 
costs less in France thuii in England. But no where, as 1 
believe, are all these raw materials found together exactly at 
the same point, as is the case in Wales, where the same mine 
supplies coal, ironstone, fire-clay, and limestone — or, if in 
some localities, as at Allais and at Aubin, they are near to 
each other — there are no canals or railways, or even good 
roads, to take the produce away," 

There are at this time in France twelve distinct localities 
or districts, in which the making of iron is prosecuted, whid 
are distinguished in the official reports: — • 

1. Group of the north-east. 



2. 


of the north-west. 


3. 


, of the Vopgeg. 


4. 


, of the Jura. 


6. 


, of Champagne and Burgundy. 


6. 


of the Centre. 


7. „ ofthelndreand Ls Verdfe. 


e. 


of the coai-fielda of the south. 


9. 


ofPerigord. 


10. 


of the Alps. 


U. 


, of the l.ande.. 


12. 


of the Pyrenees. 



lobe If. SOe. Tor 100 Lilo^atDmei earned one len^e (aboul rour kilDmeti«). At 
CbatilloD, wtiere they reGoe «illi roslt ihe melal made wilb chireoaJ, Ihe coal or 
Rive de Gift, llieit beu To i ihe purpoe.cotuSGf. per ton, wliiltl it lelli for odIj SOf. 
■I the pit. At Hajange. the coal at Sarrebucli, totd for Sf. per Ion. coilt SOr. At 
FotirchanibBull the cpal of Si. I^lipniie. onl; 6f. at t)ie mine, comes Id 30'. at Ibe 
iron wurki. At Audincouit they use the coal of Roucliainpi, which, bad u it is ia 
qtialilj, eoEtt 3Sf. per ton oti ihe place, and 38(. 50c. at Ihc rumitce, bm it ia oolj 
tued in tbe chaferie* to leheal the bloomt bcfati: drawing them inlo hin. 

* " A Sutiilical Vien of the R«ceDt rrugieu aad J'reMnt Amount of Mining 
laduWr; in Fnnce," by C. R. Poller, E»q. 



The actual and relative importance of these groups may Ix 
een from the fullowing particulars, having reference to the 
MrluBg of ItSO : — 
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9.466 .. 


171,140 


894 

- 


15,73B 


593,B56 


112,383 


232,339 


34.061 


303,739 


201.691 -2725 


3,585,737 



The figures given in the foregoing table do not present ia 
all their importance the extent of this branch of industry in 
France. The nuuiher of vsoikmen eaiployed for the |iroduc- 
tion of pig-iron (fonte), itialleable iron (gros fer), and steel, 
which alone are there included, does not much exceed one- 
third of the number engaged in all the various processes of 
the iron manufacture; and the total value of the material 
produced, instead of being, as in the above statement, 
3,585.739/., amounted in 1S36, according to the returns of 
the inspectors, to 4,975,4'24/, The following abstract contains 
bU that it appears desirable to offer on this occasion, and 
presents under Ave principal divisions the total number of 
workmen engaged in the manufacture, with the value created 
by ihem in each of those divisions : — 

Ha. oE woikmeD. Value created. 

I. £x(rictioa and praparauoii orthe ore 17,557 500,632 

a. Pioduclii>notpig-iton(>F.(.) 6.776 1,969,132 

3. Pioduelion of mtilleafale ima (gr»/n'} 8,678 1,506,247 

4. Foondiag, dianiug. tolling, &c B,615 812,486 

&. Conieniog, moulding, cuting, &c., weel 2,149 186.927 

Toul.... 43.776 4.975,424 
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Rather more than 40 per cent, of the value here stated is 
made up of the cost of the fuel used in the varioua processes, 

Woodchircoil £1.643.636 ^M 

Wood 13.040 ^H 

Colie 96,972 ^M 

Coit 2SS.a3S ^H 

Pe>( est ^H 

£2.039,767 ^H 

This sum is divided among the different processes in tb^| 

following proportions : — H 

!. RMstiog ibe ore 1.7fl2 O-OOT 

2. Smeltini! 1,132,039 66-500 

3. IteBning, puddling fuiaicei. &c.. tu: 737.888 36-I7S 

4. Ciiling, diawiug. rolliog, he 13I.6G6 S.9S0 

6. MouUlmg. CBiiing, &c.. ilcel 46,503 3.379 S 

Toliil.... 2,039.767 lOO-OOO ^| 

It will be seen that four-fifths in value of the fuel is com- 
posed of wood. Coke was not used in the iron works of 
France until 1821, and at the present time is employed almost 
exclusively for processes subsequent lo smelting the ore. The 
proportionate value of different kinds of fuel consumed in the 
various processes in each year, from 1H33 to 1836, has been — 

1833. 1834. 1835. 1830, i 

Woodcharcoal 0-838 0-8IB 0'864 0-8D6 1 

C«l 0-098 0-119 0098 0-l« I 

Coke 0-062 O'OSO 0037 OOM I 

Wood 0-002 0003 0-001 OHXM 1 

1-000 1-000 1-000 1-000.] 

The average prices of the different kinds of fuel in 183C, • 
stated in the report, were — 

Wood cbkrcoal 64i. tOcf, pel Ion. 

Co»J IS 3 

Coko 20 3 

Woud 2 10 perioic. 

The increased proportion of wood, observable in the woik- 
ng of 1836, is caused by the substitution in part, in some 
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works, of wood dried by heat or partially carbonised. By 
the introduction of a proportion of dry wood in place of char- 
coal, a diminution in the cost of fuel has been attained ; but 
against this advantage uiuEt be placed the smaller produce 
obtained from the furnace in a given time, as well as a dimi- 
nution of metal from a given quantity of ore. Where wood 
charcoal alone is used for smelting, it requires eighteen metri- 
cal quintals for the production of thirteen metrical quintals of 
iron. Where coke and coal are used in the proportion of (en 
of the former to nine of the latter, it requires about three 
quintals of fuel to produce one quintal of iron. In some 
cases, coke is used with charcoal in the proportion of one 
quintal of coke to two quintals of charcoal, and the produce 
has been eight quintals of iron for ten quintals of fuel. In 
the first case (where wood charcoal is used), the cost of the 
fuel has been 9'92 francs per metrical quintal of iron, or 
41. Os. 6d. per English ton. The cost, when coke and coal 
are used, is stated to be 4'4d francs per quintal, or 36«. l^d. 
per ton ; and in the third case, where coke and charcoal are 
mixed, the cost is said to be 7*60 francs per quintal, or 
SL Is. 8d. per ton. The value assigned to the produce is — 



la Ibe first caie... 


SOSa pet quintal, equul 


oiB 1 


In Ibe ncoD.l c^bc, 


11-13 


4 1 


In [be tbird ciM . 


20-3! 


8 



The mixture of coke and charcoal would, upon the whole, 
appear to be the most profitable in its result. Deducting 
from the value of the metal the sum expended for fuel, there 
would remain, when charcoal alone is used, 4/. 9s. lOd. per 
ton ; when coal and coke are used, 21, 14s. '2^d. per ton ; and 
when coke and charcoal are used, 51. 3s. 3d. per ton. These 
calculations are, of course, wholly inapplicable to the circum- 
stances in which the manufacture is placed in this country, 
from the actual and relative cheapness of our mineral fuel. 
The use of the hot-blast has been adopted in several of the 
furnaces in France. At first it was found that the iron thus 
obtained was not so well adapted for making bar-iron as that 
for the smelting of which cold air had been used; but some 
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modi fi cations, which are not parlicularised in the reports, have 
been introduced into the process, and this advantage, ittssait), 
has been remedied. No account is given of the quantity of iron 
made in France earlier than 1824 ; but from that year the ac- 
count is regularly stated in the reports from « hich the following 
abstract (in English Ion;-) has been computed : — 

Yean. Pig-iron. Malleable iron. 

law 191,636 139564 

laas 195,588 141.396 

18213 203.756 143,336 

1827 213.175 146,621 

leae 2i7,604 149.117 

1839 213,668 iei,319 

1830 223,965 146,343 



1B31 2S1.433 

1832 221,660 

1833 232,559 

1834 26S,0!!S 

1835 290,378 

1836 3.3,739 



Ul,* 



As in the case of coals, the importations of foreign iron into 
France have kept pace with the incieaGO in the native produc- 
tion. The custom-house accounts of that country are detailed 
with great minuteness, but it is not necessaiy here to particu- 
larise the quantities of each description of fijreigu iron used in 
Fmnce. The value so consumed in each year since IS 15, 
and the amount of duty collected on the same, were as 



impoited For ok. dul;r coUecled. 
... £87,556 £39.840 



B17 202,205 



226,671 126,945 



IB37 186.846 



187.in .... 100,476 



1831 133,185 



200,573 104,598 

231,308 121.346 



Having traced the manufacture of iron to ihe present time, 
we will now refer to the measures of the French govern- 
ment to protect this branch of their trade. During the 
war, and the interruption to foreign commerce which it occa- 
sioned, geveral branches of industry grew up in Fiance, or were 
considerably extended, for the successful prosecution of which 
riie is not, under ordinary circumstances, any wise fitted. Of 
these iron may be specified as one. The extraordinary de- 
mand for warlike instruments, occasioned by the war, gave a 
powerful stimulus to this trade j and w hen peace was restored, 
thotte engaged in it were necessarily involved in considerable 
difficulties. But these, howsoever severe they mit^ht be in 
the first instance, were not of a sort that could have continued 
for any considerable period. Had no adventitious principle 
been interposed, the manufacturers would gradually have 
changed their business, and instead of producing cannon and 
muskets would have learned to produce those improved agri- 
cultural and manufacturing instruments, that were either un- 
known in France, or obtained only from the foreigner — but 
matters were not allowed thus to adjust themselves. The 
iron masters represented to government that they were in a 
state of extreme distress, and that this distress was occasioned 
by the importation of foreign iron, and not by the transition 
from war to peace. The government lent a favourable eitr tn 
these representations, and, in consequence, the duty on foreign 
iron, which had continued at 2f. 20c. the 100 kilogrammes,* 
from 1790, was raised, in IS 14, to Ifif., being an increase of 
nearly seven times its previous amount. This, however, was 
* A kilogtiinine u e^uil to 2 \bf, S oi. ivoiidupoii. 
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not round sufficient to secure to the iron masters that moao- 
poly which they were naturally anxious to obtain, and, in 
1821, they again represented that this enormous increase of 
duty was insufficient for their protection, and, on the 3d of 
November) in the same year, an ordinance was published 
relative to the importation into France of foreign iron manu- 
factured by rolling. 

The preamble of the ordinance refers to the law which 
authorises the government to change the regulations of the 
tariJi' of the cuatoms, and to present the alteration to the 
Chambers in the form of a law project. Then, after stating 
that it is necessary to protect the manufactured iron of France 
against the competition of foreign iron, manufactured by roll- 
ing (the price of which is greatly inferior to hammered iron), 
it is ordered that, from fifteen days afler the publication of 
the ordinance, all such iron, when imported, shall be placed 
in enlrq)6t, and shall afterwards pay the duty which may be 
fixed by law when taken out of the warehouse for consump- 
tion. 

In the course of the financial discussions, some members of 
the opposition endeavoured to recommend a liberal system of 
commercial policy, and to imitate, in this respect, the example 
which England was now setting to the world. But proposi- 
tions of this kind met with no favour from any party, and 
with vehement condemnation from the ministers. " Let the 
system of prohibition," said M. de St. Cricq, Director- Gen era I 
of the Customs, " be for an instant abolished, then Odessa 
inundates us with her grain — England with her steel, with 
her hardware, her cottons, and with almost all the objects of 
daily use and convenience, in which she possesses the same 
superiority over us which we have over her in the productions 
of our soil and the objects of our industry." — " Let us sup- 
pose these relations established between other countries, and 
observe the change in your situation. There is not a person 
who, understanding the interests of our trade, would consent 
to enter on the career of freedom," 

The ex-minister, M. Laine, quoted England as an autho- 
rity for severe commercial restrictions, and maintained thut 
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her late departures from that system were not examples to be 
iroilatecl by other countries. " England," he said, " had first 
adopted the system of exchision, and it was not, therefore, 
very remarkable, that, finding it enforced against her, she 
should be inclined to change her practice. She had derived 
from prohibition all ibe advantages that she could hope for — 
she had accumulated immense capitab — her industry bad 
been so much developed, that she was obliged to seek for a 
large outlet, and, perhaps, on this account, sbe had come to 
the point of saying — ' Now we will receive you, only receive 
us.*" 

The duty was again raised from ISf. to 25f. the 100 
kilogrammes. 

The duty is of two kinds — that of 15f. per 100 kilogrammes, 
which was imposed in 1814, and which is levied on iron 
fabricated with charcoal and the hammer — that is to say, on 
the iron of the North, of Spain, and even of the Netherlands : 
that of 25r., imposed in 1822, and which Is chargeable on the 
iron fabricated with coal and the rollers — in other words, 
almost exclusively on the English iron. 

"The French iron was, in 1814, at 60f. the 100 kilo- 
grammes, but, as the most accurate calculation had made it 
clear that the iron masters could not afford to sell the 
common iron below 50f. to get any reasonable profit, it was 
understood that, below that rate, foreign iron should not be 
admitted to compete with ours in our own markets. The 
northern irons, the only ones whose rivalry was at that time 
taken into consideration, were generally sold in our staples at 
the medium price of 36f.— a tax of 16f. and (with the tenth) 
of 16f. 50c. was added to it in order that tliey might not be 
offered to purchasers below 62f. or 63f. But a few years 
afterwards a rapid depreciation, not hitherto warranted by 
better conditions in the means of production, having taken 
place in the prices at home, signalized the invasion of the 
English irons, which, being fabricated with coal and the 
rollers, were sold in our maritime entrepots at the moderate 
price of 21f.; and it was only in 1822. after two years of 
:rimination and complaints, that it was deemed necessary, 
o2 
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both to protect our own charcoal rabrtcatJon, and to encou- 
rage the incipient efforts of France to fabricate with coal, to 
apply to this particular species of fabrication a lax of 26f. and 
(with the tenth) of 27f 50c., which, making the cost 48f, or 
49r,, a rate very near that which had been fixed for the iron 
of the North, was considered less as a real aggravation than a 
rational — and in some degree, a neceeeary application of the 
principle of the tariff of 1814."* 

These exaggerated duties completely answered the purpose 
for which they were imposed. In 1817 the importation of 
bar-iron alone was 18,789,014 kilogrammes, and continued to 
be a prosperous trade to the importers, in spite of the dutyi- 
of 16f., till 182-2. In 1821 the importation was 13,843, "'' 
kilogrammes. The increase of the duty on English iron 
immediately succeeded by the following decrease of imports. 

In 1822 the importation was only 5,069,171 kilogrammes. 
1823 „ „ 4,521,656 

J828 „ „ 5,794,942 

In 1828, the government, urged on by the complaints of the 
public against these high duties, appointed a commission to 
inquire into the state of the iron trade, and M. de St. Cricq, 
whose opinion on free trade has already been given, was chair- 
man of the commission. 

It had been the intention of the French legislature to favour 
the iron masters,iiito whoso hands the difference of price created 
by the tax was intended to fall. These expectations were, at 
first, fulfilled ; the iron masters made lai^e profits, aod 
doubled their production in the first six or seven years aflerj 
the peace. What was the consequence ? Their success drew 
fresh capital into the trade. " Of the 93,H6O,00Df. of capital 
sunk," says the EnquHe, " about 47,000,0001'. belong to the 
newly- erected establishments." The manufacture was pushed 
forward with accelerated speed. Certain materials are aeces> 
eary in the manufacture — the most indispensable of which is 
fuel, which, in France, consists chiefly of wood, or rather 
cfaarcoal. If the prix de revient, or cost-price of iron at the 
fiinuce be examined by the data furnished to the commiBsioa, 
■ Enqu^uiurU* Fen. 1629. 
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H will be found that tbe ore, inclusive of the mining expenses, 
forms only 11 per cent., whilst the fuel, exclusive of the 
CDiiing and carriage, amounts to 39 per cent. Tbe increased 
production of iron gives rise to a greater consumption of wood 
—and what follows? The price of iron rises, but tlie price 
of wood rises simultaneously, with this peculiar disadvantage, 
that being of slow growth," the market cannot be supplied 
with an increasing quantity of wood, as with an ordinary com- 
modity, so that a general rise in price continues of necessity 
for a long period. An iron master at Cliatillon-sur-Seine, in 
tbe Cute d'Or, says, that in 1822, he bought the banne of 
charcoal (fifty cubic feet) at 16f., for which he now pays 23f. 
60c. In tbe Meuse tbe banne cost 18f. 3c. in 1822 — it now 
costs 37f. 60c. At Fouichambault, in tbe Nivernais, tbe iron 
master bought the corde of wood (sixty-four cubic feet), in 
1821, at 3r. 50c., which now costs from 6f. to 6f. In (be 
Meuse it was 3f. the corde of forty-nine cubic feet in 1820 — 
DOW it is nine. In 1818 tbe produce of the year's fall of the 
goremment woods brought into the Treasury 20,181,000f.; 
in 1828 the same quantity produced 29,309,000f., being a 
difference of nearly 50 percent, in the price. 

Tlie prodigious effect of tbe iron manufacture on the price 
of wood becomes more credible, when we read the following 
wonls of M. Le Baron Pasquier, the reporter of the com- 
BUMJon: — "The total value of combustible wood used 
e*ery year in the forges, may be reckoned at 30,000,000f. 
(1;IOO,OOOJ:), which is about a fourth of (he forest 
Kfenue." 

In spite of the tariff of 1822, the trade was not so profit- 
able as it was before that period. One of the witnesses, au 

* Tb« tola) encnl of the (omiior FtaocB u e,.'i21,470 hectarci (aaatly «quil lo 
» ton) — thu Islal. after dedDClIng oiw-GaMalli psri, which coDtitl) of large 
ibcr, mml onffonrtli of wood cDDHinied ici puhlic and piiYila ulabiiihtneDU, it 
Iwed ta 6.610.B33 heclare* of wood. lUKcp^bla of being cut in Iweaiy jean 
H a> •«•>■(•— vhtcb allawi )o be cut tnnuall} 380,541 hectarei. According lo 
elaliiliciant, we may calcuUle the aoougj cutUng of wood 
9,604.918 curdi, of eighty cubic feet, oi twu aud Ibiee- 



I* «r rmoi oqiul to a cbInc metn, or ■ little bctlai Ihu ■ cubic jard. 
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extensive iron master of Champagne, says — " We made aome 
profit when we sold at 450f. (the 1040 kilc^rammes), and we 
are dow losers in selling at 500f. ; the cause of which is, 
that, in 1819, the banne of charcoal cost 18f. 3c., while it 
now costs 37f. 60c." 

The proprietors of wood (the landowners) received the 
profits. 

In 1818 the manufacture of bar-iron amounted to 800,000 
quintals — that of cast-iron to 1,400,000 quintals — all smelted 
with charcoal. The increased price of wood having led to 
the use of cheaper fuel, a vast number of the forges esta- 
blished by the new comers were erected on the English 
plan. We find that of 1,521,881 quintals, forged in 1828, 
476,116, or nearly one-third, were made with coal. The 
difference in the cost of production is surprising. One of the 
witnesses says — that to produce 1040 kilogrammes, of ordi- 
nary iron smelted with charcoal, he is obliged to use five 
banaes and a quarter of charcoal, which, at 4ir. 60c. per 
banjie, amounts to 207f. 50c., wliilst, to produce 1000 kilo- 
grammea with coke, he has only to employ 1700 kilogrammes 
of coal, at 49f. 60c. per 1000 kilogrammes, which amount only 
to 84f. 15c. The proportion of the cost of coal to charcoal 
is nearly as nine to twenty. The difference in the expense of 
labour and carriage is not less striking. M. Pasquier says 
that labour and carriage form at least, on the average, 43 per 
cent, of the pHx de revient of the wood-made iron, whilst in 
that of the coke-made iron they do not reach higher than 
29 [Jer cent. 

The reporter avers that — " the average price of iroa smelted 
with charcoal is 49f. 12c., and the average price smelted with 
coal is 38f. 50c." The result of the Enquite was, that the 
commission proposed that the existing tariff on iron shall be 
maintained for five years longer, at the expiration of which 
period the present import duty on foreign iron shall be reduced 
by one-fifth. 

The following is ao abstract of the speech delivered by the 
French Minister of Commerce, in the Chamber of Deputies, 
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on the 2l8t May, 1829, on the proposed alterationa in the 
French tariff:* 

" The king, geutlemen, has commanded ub to lay before 
you a law project, containing certain modifications in the tariff 
of our custom duties, the principal provisions of nhich are the 
fruit of the researches and deliberation of a commission 
appointed to that effect. In recommending the appointment 
of this commission, gentlemen, I did not abandon my per- 
aonal conviction. My opinion, which has been frequently ex- 
pressed to you, remains unchanged, namely, that it was not 
expedient that every thing should be prohibited, nor every 
thing permitted. Unrestricted freedom for trade at home, 
and all the freedom compatible with manifest necessities for 
foreign trade, are the conditions of our industry of every kind. 
If a protecting system were to yield abruptly to a system of 
unrestricted freedom in transactions between all nations, fo- 
reign labour would come into the French markets, and usurp 
the place of national labour. A prudently-devised protecting 
system is the necessary and permanent regulator of the divers 
conditions under which nations exercise their industry. Almost 
every branch of French industry would be in peril the 
moment it had to stand in competition in the market of 
France, without protection, against foreign produce and manu- 
factures. Even if, as some persons argue, the branches of 
industry destroyed could be replaced by other branches more 
profitable, this would occasion a social perturbation— the con- 
sequences of which could not be anticipated without alarm. 
It is not that France would cease to produce com — to culti- 
vate the olive-tree, Sax and hemp, and to breed cattle, horses, 
and sheep, if tbe corn of the Crimea and Poland, the hemp of 
the north, the flax of Belgium, the oil of the Levant and 
Italy, the oxen of Germany and the Netherlands, the wool of 
Spain and Moravia, and the horses of Friesiand and Meck- 
lenburgh, weie admitted duty free ; but the price of all these 



* Duchafct'a (SeorBlary of Slale for tha Departmenl of Con 
kiDf— 1834. (J. liourmngii" Reply, p. 22.) •' Ca»l-iron t 
iiDpoTletl in pigs undei 400 kilogrammes. This iBininmut » 
cnminei."— eUi July, 1834. 
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objects ivould become discouraging, and, perhaps, insupport- 
able, to the French grower and breeder. Still less would the 
iron works, tbc cotton, the linen, and woollen cloth, and the 
hardware manufactories of France, be able to stand against 
the unchecked invasion of English cotton goods, Flemish 
linen and woollen drapery, the iron and hard svare of Sweden, 
England, and Germany. Even the flourishing manufacto- 
ries of Lyons would receive a shock by the free importation 
of India silks, which, in 1820, at the outcry of the manufac- 
turers of Lyons, were prohibited — instead of paying a duty of 
20 per cent. By what other branches of trade, gentlemen, 
Could those which I have enumerated be replaced ? I ad- 
mit that we should supply a greater quantity of wine to other 
nations ; but I know no other article in which we have an 
advantage in point of price. Assuredly, our wine-growera 
would not purchase their prosperity by the ruin of so mcmy 
other interests ? and, besides, is it certain that this ruin would 
not reduce the cousumption of wine at home in a proportion 
equal to or greater than we might obtain abroad 1 An advan- 
tage might at first accrue to wine growers by a greater sale 
abroad ; but they would soon feel the painful effects of an ii 
evitable re-action. Let them look at wealthy England, < 
whose market they are so envious ; in that country the coirf 
sumption of wine is scarcely 30,000 pipes, whilst a modera 
tax on beer yields 200,000,000f. to the revenue. In coun- 
tries where the vine is indigenous, a few of the best growths a 
Fi'ance find a market; but in countries to which nature kai 
refused the vine, other beverage is made u^e of, and Httli 
room is left for a consumption which the wealthy alone i 
obtain. The inference to be drawn from hence is, not that.1 
our present tariff is the best that can be, and that no figure 
can be altered ; but that our productions and manufactures 
cannot dispense with a tariff. The question is, what extent 
of protection shall be given to each of the branches of our 
industry ? Here is the controversy, and the Beld is suffi- 
ciently ample. The controversy arising between interests ever . 
distinct and often opposed — ■ the necessities of differoDh 
branches of industry being variable in their nature, and i 
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exiHing of protecting the interest of the consumer — at- 
tentive inquiries and prudent revisions became necessary from 
time to time. Objections bave been started against the ap- 
pointment or a commission, but when was it ever known that 
an examination of complaints was injurious to the interests of 
the complainants? Vehement complaints have been made 
upon the duly of foreign iron, and npon the utility and possi- 
bility of maintaining the actual colonial regime. The govern- 
ment could not suppose that there were no potota connected 
with these subjects of which it might not be ignorant, and 
hence these questions were submitted to the commiack>n. 
The general opinion of the commission, in which every doc- 
trine had organs, and erery interest defenders, is, that the 
commercial system is an obliged consequence of tbe political 
separation of nations ; that in this system, prudently applied, 
is tbe guarantee of public and private property ; that all 
tuioecessary prohibitions are an evil, but that certain prohi- 
bitions may be iudbpensable ; that tbe protection resalting 
from duties i<, therefore, habitually preferable to that resalt- 
ing rrom formal prohibitioas ; that there exist rights wbererer 
interests bave been created under tbe protecUoo of tbe laws; 
and that in France a reasonable system of protectjoa should 
be adhered to. This ophuoo of the comnussioa coincides 
with my own, and if it adds nothing to my coanctwa, it In- 
apires oie with cooiideiice in •opportii^ iL Yos no« know, 
Hfiniii uiLn, opoa what principles, and onder the iodueooe of 
whit ides, the connuasioo proceeded to the aolntion of the 
two are^bty questions to which I have already referred. 
The problem that retnained to be aolftd was, what degree of 
pmteetioa should be granted ? It relates to iron and S4^ar — 
articia of immense oooanmptioa is Fiance. Tbe com> 
iaa bi^ais with the qnestton <n iron, and then proceeded 
cw angar. In 1814, at which period France knew no 
in iraB, except that of tbe north, a ooiform doty 
ISC per 100 kilogramtaes. In 1822 tbe duty was 
to 25(1 Nothing bat wood being at tliat period 
a working iioa, the efied of the aaguealation of 
Ae 4aij was to increase the price of iron and that of wood. 
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Coal, however, soon began to be made use of instead of wood, 
and the law of 1822 was justified in the protection of the 
capital of the new system of working with coal, Tlie con- 
Bumption of iron, however, became much greater than before, i 
and hence the price of both iron and wood rose, because coall 
was as yet employed but in few iron works. The duty upon I 
iron had been fixed at a time when the price of that article iam 
England was only 71. lOg. or 8/. per ton ; but the price sud>B 
denly rose to 151. and \GL If it had kept at the former pricefl 
English iron would have come to the relief of the consumer, 
and supplied the demand, to which the quantity produced in 
France was not equal, in consequence of the great augmenta- 
tion in the consumption ; and the price of wood would, at thflj 
same time, have kept within its due limits. In France, as il 
England, things hare now returned to their natural order/^ 
except that the consumption has diminished. England now 
offers iron at 71. per ton; and in France the production, 
which, in 1814, was computed at 800,000 or 900,000 quin- 
taux metrigucs, has gradually increased to 1,500,000, of 
which nearly 500,000 quintals are wrought by means of 
coal. There is reason to believe that this production exceeds 
the consumption — the calculation being made upon the last 
three years. The inquiry of the commission shows that the 
price has already fallen 20 per cent. The use of coal is ex- 
tending rapidly, and iron works are establishing in every 
direction, bo that it has become a question whether, in r few 
years, the market will not be overstocked. Convinced that 
the production of iron in France is equal to the consumption, 
the commission are of opinion that foreign competition should 
not be invited, and consequently, that the present rate of duty 
should be maintained. In examining the question, they have 
come to the conclusion that the reduction of the duty on iron 
would not lead to a greater exportation of wine to the coun- 
tries that produce iron. The wine duties in England have 
been recently reduced, and yet it has had but little influence 
on the quantity of wine imported there from France. But, 
although the commission consider that no reduction could t 
at present made without danger in the duty on iron, they a 
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of opinion that it would be advantageous to fix a period when 
a reduction could be made in proportion to the ameliorations 
that might reasonably be expected. They, therefore, propose 
that the present duty should be continued for five years — that 
at the expiration of five years the duty should be reduced 
one-fifth — and that after five years more, namely, in 1840, 
the Government and the Chambers should again take the 
question into consideration. The government approves this 
principle, but proposes that, in 1835, the duty should be re- 
duced only one-tenth, and in 1H38 another tenth — leaving, 
according to the recommendation of the commission, the duty 
upon its present fooling till 1835, and the question for re- 
coDsideratioD in 1840. Relative to cast-iron, which, when 
brought by sea, pays a duty of 9f. per 100 kilogrammes, 
several founders are of opinion that the manufacture of France 
for machines and ornamental mouldings is far inferior to that 
of England. The commission, therefore, proposes to reduce 
the duty of 9f. upon cast-iron for the above purposes — the 
government proposes to reduce it to 7f. The government and 
the commission coincide in opinion that, with respect to cast- 
iron for the above purposes, the restriction which requires it 
to be of a certain form, and of a weight not lesg than 400 
kilogrammes, should be done away." 

The following Table, taken from the " R^sum^ des Tra- 
T8nx Statisquea de I'Ad ministration des Mines, en 1839," 
ebows the quantity and other particulars relating to the make 
' of iron in France, in the year 1838. 
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" Le poids desptoduiu el 
<1« lOQ kilDgnmmes, nommi 



n : c'eil Ja tonne de lODO kilogrammea au de 
limple <]ui eiiiie enlie la lonne et !« quinlal 



10 quialiui miuiquet. I 
ni^lriquc rend bri-facile h 
Mi[do]rte en AnelHeiie differe peu de la lonne de 10 qutntiux mfliiquei. el I'oo 
ptnr, HDi JQCaDTeaieDl, dam uoe foule de comparairani gfoitaJct, reganler ce> 
deal uaii^ conime identiquei. Si I'on voalatt loule rail compBier, d'une mHiiIeia 
pi£rue, l«i docunienU de ce rJiumi avec ceui qui odI Mi publics lur L'Anglelcire, 
il fiiuilnulM nppeler qu'il eiiile, enlre ta toUDe la plus uail^e eo Anglelerie el le 
qainU] m^tiiqae, le> rapporU auivanii ; — 

I lonue Ang1ii«=IO.H64 q. ro. 
1 qiiiliMii^liique= 0.0<I8S t. 1. 

t Lea valuen iadiqu^ dam ce iinim£ aanl loujumi ; pour lei malieiet pre- 
miere*, lenr taluer lur le Jieaoa elles sodI iUboriei ; pour lea pnxluili. leur valuei 
anr le lieaoa ili Mini ableaas. 

Mairh, 1B41. 

CoHHEicE Of FinNcE. — TLe recBnl French papers contaia a BUmmary of the 
report Uid beFore the Chamber of Peen, by M. Cunin Gridaine. the Mioiiier of 
Commerce, from whicb it appean. that since tlie French governinenl reduced the 
protecting dutiei an foreign produce, the trade of Ifae counlrj hul increBied COD- 
uderabl]'. Thui in ihe year IB'JS Ihe general trade of France, including ihe moi- 
ehandue in Ihe govcioiDeol iiorcE, amounted to 616,000,<XX) franci. and the ex- 
porU 10 6O4,OO0,0O0f., and the foreign produce impoited aniounled id 483,OO0,(KK)f., 
and tbe etpotU to 504,000,000 franci, wbilil in 1830 ibe general trade amounted 
10 947,000,000 rrinci, and the ciporti to 1,003,000,000 franci, and tbe amount 
of foreign produce impoiled to 650,000,000 ffaoca, and the expailB tu 677,000.000 
liuici. French navigation improvei] in a limilar proportion with that of trade. 
The French tonnage in ihe year 1839 amounted to 647,000 luni, and in the year 
1639ta 1,200,000 looi. Domestic produce iacreiied in a «milar proportion. The 
Traneh coal mine* produced but 17,000,000 of metrical quintals in the year 1839, 
and in the jeot 11139 ibey produced mure than 30,000,000. " And what ia 
alill more remarkable," observta M. Cuoiri Giidaine, " tbis innnenie progreis 
in domeitic niosuniption n-aa lealiKd conrurientty wilfa the consumption of fo- 
teign coal, for the quantity of that article imported in the year 1839 amounted to 
5,000,000 of metrical quintals, and in the year 1839, it amounted to 12,000,000, 
If," continUH M. Cunin Oiidalne, " from coal oe pau to iinn, we find that in the 
year 1836, France posseued 393 fumacei, producing 3,000,000 metrical qninlali of 
eul-iion, atid 1,395 [urnacei for icfining, manufacturing annually 1,600,000 me* 
ttkai quintBli of iron. At preieal France poueiKi 47S furnacei, which produce 
■DDually 3,477,000 metrical quintals of ceil melal, wohh 63,000.000 francs, 
and 1,500 furnacei for rehning, which produce 2,241,000 quinula of iron, ooith 
nearly 93,000,000 fianca. Similar improiemeni ii to be found," obaene* M. 
Cuiiin Giidaine, " in most of the domeitic pioduclioni. L^oni hii increated lier 
■ilk looms fiom 37,000 10 40,000 i and the eipoiuiiun of idk sluBs, which in the 
jeat 1839 atnuunled only to 111,000,000, leacbcd, in tbe yeit 1839, to 141,000,000. 
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No left remarkable has been the improvement in the woollen and cotton mannfic- 
toreg. The exportation of woollen stuff amounted in 1829 to onlj 30,000,000 
francs, and increased in the year 1839 to 60,000,000 francs. And the export of 
cottons increased from 47,000,000 to 85,000,000 francs within the same period* 
The natural consequence,'* concludes M. Cuuin Gridaine, " to be derived from thb 
increase of manufactures is the diminution in their price, which renders them more 
accessible to the mass of consumers. Bar iron, which ten years since aM. at from 
49 to 68 francs the 100 kilogrammes, according to the quality, now produces not more 
than from 35 to 50 francs at most. Woollen stuff, which sold at the same period at 
from 40 to 50 firancs the piece, now brings only 25 francs ; and calico, which in 
1829 was sold for 80 centimes, is not now worth more than from 40 to 50 centimes." 



UMITBD STATES OF AMERICA. 



CHAPTER XI. 



DNITBD STATES OF AUEKICA. 



Fori KG the war orUie Revolution the commerce of the United 
Slates was interrupted, not only with Great Britain, but in a 
great measure with the rest of the world. The Americans 
were then compelled to depend almost entirely upon them- 
selves for supplies, not only of arms and munitions of war, but 
of those articles of common consumption which they had pre- 
viously imported from Great Britain and elsewhere. Those 
uticles which their soil would not produce, or which they 
were unable to make, they were obliged to obtain at great 
risk and expense from other countries, or to be content with- 
out them. Encouragement was given to all the necessary 
manufactures, and the zeal, ingenuity, and industry of the 
people supplied the place of a foreign market. 

At the close of the war, when the independence of the 
States was acknowledged, their commercial, as well as their 
political, situation was new, and they had many difhcullies to 
encounter. During a contest of seven years their commerce 
was annihilated — shipping nearly destroyed, and public credit 
impaired — a general constitution for the American States was 
framed. They entered into a perpetual union, or confede- 
ration, with each other, for their mutual defence and advantage. 
They agreed that delegates should be appointed by each Stale, 
to meet in Congress on the first Monday of every year — that 
no Stale should be represented hy fewer delegates than two, 
or by more than seven — that each colony should have a single 
vote — and that the laws and decisions of the Supreme Assem- 
bly should be obligatory on all the provinces under its juris- 
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diction. Each State, however, was to be governed wliully by 
its own legii^talure, and with the enactments of that legislature 
the Congress had no right to interfere. It was not difficult to 
perceive that this constitution had not within itself sulficient 
energy to produce and ensure & vigorous administration of 
aSairs. The Congress had no authority over individuals — it 
had no power to force even the States to a compliance with 
its injunctions — and in case of any quarrel it could not pre- 
vent ibera from making war upon each other. Difficulties 
occurred, and distresses were multiplied on every side. The 
army, though disbanded, had received only four months' pay. 
The debts contracted by the Congress, as well as by many 
individual States, had not been discharged, and, therefore, 
were daily increasing; and the government possessing no 
revenue, could give no efTectoal value lo its paper currency.^ 
Taxes were imposed by some of the provincial legislaturefja 
but as they were far beyond the means of the inhabilante, aiu 
levied with the utmost rigour, they occasioned very general' 
discontent; and though it had been fondly expected that, after 
the termination of the war, the commerce of the United Stales 
would revive, it was still embarrassed and languid. The vas^ 
influx of goods, also, drained the country of money, and som 
of the importing States levied duties for their own advsf 
tage. 

In this situation all became sensible of the inaufHcicncy of 
the general government, and of the necessity of vesting Con- 
gress with the power of regulating trade and commerce, am 
bringing into oj>eration the energies and resources of t 
country for the general benefit. In consequence of a propi 
sition from the State of Virginia, commissioners from thd 
Slate, and from the States of Pennsylvania, New York, Nei 
Jersey, and Delaware, met at Annapolis, in Maryland, 
September, 1786, to take into consideration the " trade and" 
commerce of the United States — to consider how far a uniform 
system, in their commercial intercourse and regulations, 
might be necessary to their common interest and permanent 
iiarmony, and to report to the several States ; such an act, 
relative to this great object, as, when unanimously ratified by 
4 
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tiiem, would enable the United States, in Congress a 
effectually to provide for the same." 

Tfaie report nnd address was sent to Congress, and to Uie 
•everal executives of Stales not represented at Annapolis ; and, 
in consequence of the recommendation contained in the address, 
by a resolution of Congress, of 2lst February, 1787, a general 
convention of the States, «ith the exception of Rhode Island, 
assembled at Philadelphia, and, afterchoosing General Wash- 
ington for their president, they proceeded to the arduous duty 
which Ihey had undertaken to perform : — " To take into con- 
Bideration the situation of the United States — to devise snch 
further provision as shall to them appear necessary to render 
the constitution of the federal government adequate to the 
exigencies of the Union," Sec. 

On the 17th September following, a new constitution was 
agreed upon, and by it the general government, among other 
important matters, were vested with power to " regidate com- 
merce, and to levy duties, imposts," &c. 

On the 4th day of March, 1789, the first Congress, elected 
according to the new institute, met at New York, having pre- 
viously, by the unanimous voice of the provinces, elected 
General Washington to the chief magistracy of the American 
aation. 

No sooner had this new form of government, with the father 
of his country at its head , begun to operate, than a new vigour 
seemed to be diSused through all the provinces. Trade and 
commerce revived — public and private credit was restored — a 
new spring was given to agriculture and manufactures — and 
sew security afforded to ihe various pursuits of honest indus- 
try. The finances were arranged — the public debt was gra- 
dually reduced — a national bank, with a capital of 10,000,000 
dollars, was established — the arrears due to the army were 
paid — a small permanent force was organised — the adminis- 
tration of justice was decisive, hut equitable; and, though 
some disturb mces arose on account of the taxes, or the way 
in which they were collected, yet the peace and prosperity of 
the colonies were, happily, secured. 

From the establishment of the government the progress of 



national, as well as individual, wealth kept pace with the 
increase of population ; and, until the commencemetil of com- 
mercial restrictions, in December, 1807, and tlie declaration 
of war against Great Britain, ia 1812, no nation, it is believed, 
bad ever increased bo rapidly in wealth ae the United States. 
The well-known orders of the British council, and the Berlin 
and Milan decrees, almost destroyed American commerce. 
Great Britain declared France to be in a state of blockade, 
and the ports of Holland, with the whole Continent, from the 
Elbe to the Weser, as well as the ports of Ilaly and Spain, 
were included in this declaration. The British islands were 
declared to be in a similar state of blockade, and American 
vessels, bound to their coasts, weredenationalii^ed, confiscated, 
or burned ou the high seas. England insisted that the United 
Slates should renounce all trade with the colonies of tlw. 
enemy, from which they were excluded during peace, 
prevent their citizens from trading with France, or with 
powers adopting or acting under the French decrees; and aU 
American vessels bound to any port on the Continent, from 
which the British flag was excluded, were seized and con- 
demned. Those sailing to or from France, with American or 
French produce, were declared liable to seizure if ihey did not 
put into some British port, and then pay for permission to 
eail for the port of original destination. Under these decla- 
rations more than 900 American merchant- vessels were cap- 
tured by the English in time of peace. On the other band, 
France declared that the British islands, being in a state of 
blockade, all commerce with them was prohibited, and every 
American vessel bound to England or her colonies, or that 
paid a tax, or suffered a visit, was condemned as Bntish 
property. 

By the Bayonne decree, all vessels sailing under American 
colours were considered as British. American vessels destined 
for Sweden, Russia, and Denmark, were captured by Danish 
cruizers, and condemned in their courts, notwithstanding the 
most unquestionable evidence of their neutrality, and their 
destination to countries in amity with France — the ports of 
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which had been declared open to American vessels. In the 
ports of Naples American vessels were also sequestered. 

American property, to the amount of 30,000,000 of dollars, 
was placed at the discretion of the Admiralty courts of 
England, and a still greater amount was submitted to the 
French Comicil of Prizes, or Council of State. In this situa- 
^on an Act of Congress was passed, by which no vessel was 
allowed either to leave or enter her ports. This embargo was 
& necessary measure, to put an end to the seizure and confis- 
cation of property — to recall the ships and seamen, and 
prevent them from being employed abroad in the licensed 
trade. 

The didtresB felt in America, in consequence of these pro- 
hibitions, was very great: insomuch, that she made an at- 
tempt to regain, by an amicable seitlement with France or 
England, the commercial freedom which she once enjoyed. 
To France she proposed to re-establish her commerce on such 
a. footing, that Britain should not share in the benefit to be 
derived from it; and she hinted, that if the peaceful com- 
iBunication between the two countries should he interrupted 
by England, that then she would join in the war against her. 
To Britain she proposed, if she would agree to rescind her 
orders in conncil, to repeal her embargo, and also to shut her 
ports against France, provided France persisted in her hostile 
decrees. 

France declared that the decrees of Berlin and Milan were 
repealed, but the American commerce in France was impeded 
in various ways. The introduction of colonial articles was 
prohibited, and vessels arriving with the productions of the 
United States were subject to exorbitant duties, tedious 
examinations, and forced exportations. Great Britain, there- 
fore, doubted the fact of the repeal of those decrees, and 
refused to revoke or modify her orders in council, and the act 
of commercial non-intercourse was enforced against her. 

The temper of the goveniment in the United States, at the 
commencement of the year 1812, rendered it evident that 
nothing could prevent extremities with Great Britain, except 
the repeal, by the latter, of its orders in council, or a dread in 
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ihe rormer of entering into a very hazardous contest, with a 
prospect of much domestic discontent. The spring passed in 
the discussion of various measures of preparation by the 
Congress, in which the war party displayed a maDifest pre- 
ponderance. 

An act for an embargo on all the shipping of the United 
States, for the term of ninety days from its date, passed tl 
Congress in the beginning of April ; the purpose of which wi 
to expedite the fitting out of the American ships of 
to prevent any raore pledges from remaining in the power 
an enemy on the commencement of lioslilities. The result 
the discussions in Congress was an act passed, on the 18) 
June, declaring the actual existence of war between the UDite^j 
States and Great Britain. 

With the view of putting an end to the war, Russia, 
August, 1813, had proffered her mediation, tvhich was ac- 
cepted by Ihe United States, but declined by England. This 
power, liowever, afterwards proposed to treat directly with 
the American government; and, in consequence of this, the 
American plenipotentiaries, then at St. Petersburgh, repaired 
first to Goltenburgh, and afterwards to Ghent. Here, after 
some months of negotiation, a treaty was signed on the 24th 
December, 1814. In this treaty the parties mutually agreed 
that certain disputed boundaries should be settled by a com- 
mission — that peace should be made with the Indian tribes — 
and that the treaty should become binding four months afler 
its ratification. On the original ground of dispute between 
the parties, nothing is said — the cessation of hostilities in 
Europe having changed the circumstances out of which the 
war arose; neither party felt itself under the necessity of 
discussing the claims fur which it took up arms. The treaty, 
after being submitted to Congress, was ratified by the Presi- 
dent, on the 17th of February, 1816. 

We have thus briefly sketched the principal events coi 
nected with the declaration of war against Great Britain, u 
they were the immediate cause of the investment of capital, 
hitherto employed in commerce, in iron works, and other 
manufacturee. To protect the capital thus invested, heavy 
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duties were 6ited on the foreign manufactures, eo that, at 
the present time, tbey amount almost to a prohibition of (be 
English bar-iron. 

The restrictive commercial regulations of Europe, and the 
late war with England, gave a great stimulus to American 
manufactures, and their progress during the course of a few 
years was almost iucredible. Many new brandies were 
introduced, and those which had been already established 
were carried to a much greater extent. The principal cause 
of the neglect of manufactures formerly, was the great profits 
afTorded by agriculture, with the high price of labour. All the 
materials for manufactures are found in America. Fuel is 
inexhaustible ; the ores of the most useful metals are in great 
abundance. In the year 1809, the Secretary of the Treasury 
unfolded the resources of the country, in relation to the raw 
material, and proposed various means for the promotion of 
manufactures — protecting and prohibitory duties, drawbacks, 
premiume, bounties, encouragement to new inventions, ar- 
rangements for facilitating pecuniary remittances, kc. 

The immense capital which had been employed in com- 
merce, previously to the restrictions, was transferred to manu- 
factures, and workshops, mills, and machinery for the fabrica- 
tion of various commodities, were erected as if by enchantment. 
Foreign artists and tradesmen were encouraged to settle in 
the country. The implements, tools, and even the furniture 
of emigrant mechanics, were made free of duty. In Pennsyl- 
vania such persons were admitted as freeholders on the day 
of their arrival, provided they declared their intention of 
becoming citizens within the time prescribed by law. A 
knowledge of machinery, and processes for the saving of 
labour, were communicated, through the daily journals, to all 
descriptions of people. Mineralogy became an object of 
attention, and every district was ransacked for useful 
minerals. 

In 1810 the Secretary of the Treasury of the United Stales, 
presented to Congress a report on the manufactures, in which, 
amongst many other branches, iron, and the manufactures of 
iron, are mentioned as being firmly established — supplying, in 
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several instances, the greater, and, in all, & considerable, por- 
tion oi'the consumption of ihe United States. 

The furnaces, forges, and bloomeries, of the United States 
amount to 630, of which the State of New York furnish 
fiixty-nine. The annuul value of iron and its manufactures 
was estimated by the Secretary of the Treasury (M. Gallatiii)^^_ 
at 12,000,000 or 16,000,000 of dollars. The average valu^H 
of imported metal, in bai-iron and steel, was 4,000,000 doUaiw^H 
The Franconia Iron Works, in New Hampshire, established in ^* 
1810, employ a capital of 100,000 dollars. The Vergennea 
Iron Works, in Vermont, promise to be very important. The 
price of bar-iton at this establishment is 140 dollars per ton— ■ 
the ore three dollars — charcoal four dollars and a half per 101 
bushels : 19,000 muskets are annually made at the two pubQi 
Brmories of Springfield and Harper's Ferry. There is noi 
a considerable surplus of small arms. 

Some of the ores of iron are found in every State in t 
Union; and, about the period of M. Gallatin's report, mines 
of this metal ivere worked in New Hampshire, Vermont, 
Rhode Island, New York, Connecticut, New Jersey, Pena- 
sylvania, Vii^oia, and North Carohna. 

MASSACHUSETTS— PRODUCTS* 

Dollan. 

37 forgei— 978 loDs or bir-iron. talue 131.980 

440 ditto of andiori 9a,?12 

aaiO dUta aF hollow ware 132,200 

Wroii|[1)<->n>a 511,T1B 

! Edge Wol« 44,000 

P'B hciociei— 19,09S majkeii 339.085 

„ Q3ie tgnBofwrouDbt mill 69,336 

2925 diilaoFcut mill t 644,990 

SmallDiili 1.360^ 

1 1 .000,000 lacks, or iitiiII niili 2,000'^ 

3777 donn of ileel Ihimblei 10,000 

30 toDi of (oaaufictured eleel 4.000 

At Springfield, in the county of Hampden, the United 
States had an extensive establishment for the manufacture of 

* In or about tlie year 1810. 

t Mi. Petkins, of Newbutj Poll, invented a machins foi cutting 
' " ;h 200,000 aay b« cul in ■ day. 






IJTtITet> STITEH ( 



2!5 



arms ; in IfillO the number of workmen employed was 220 — 
the muskets manufactured were 10^40. 

New Hampshirb. — The iron works at Exeter produced 
sufficient iron for the consumption of the state. 

Vermont. — The iron works of Bennington county coosist 
of a furnace and three forges. Those of Rutland of three 
furnaces, fourteen forges, and a slitting mill. In Addison 
county four forges, and in Cbittendon two forges — which 
yield annually 1200 tons of bar-iron. 

Rhode Island. — As early as the year 1796, there were 
established, at North Providence, a slitting-mill, three anchor 
forges, and two machines for cutting nails, which have since 
greatly increased. 

New York.^ — Sixty-nine fumacM, forges, and bloomeriea. 
In 1811 the bloomeries produced about 2000 tons of bar-iron. 
The product of cut nail factories (fifty in number) was valued 
at 300,000 dollars. 

CoKNECTicuT. — Ifoo Ware, hollow iron ware, and other 
species of ironmongery, are made at Stafford, in sufficient 
quantity for the supply of the State. Iron works at Salisbury, 
Norwich, Stafford, and East Hartford. Several manufactories 
of nails, tinned plates, and iron wire. The manufactures have 
been valued at 250,000 dollars. At Newhaven an extensive 
manufactory of arms. 

New J ERBEY. — The iron works in the counties of Gloucester, 
Burlington, Sussex, and Morris, produce annually 1200 tons 
of bar-iron, 80 tons of nail rods, besides a quantity of hollow 
ware and castings. 

p£NKSYLVANiA.+ — At Pittsburgh extensive manufacturcB of 
iron ; also at Claikesville, Brownsville, Harmony, and other 
places; a rolling and slitting-mill — three foundries. In 
Philadelphia t several foundries — manufactories of steara- 

■ FultoD't fini ■uam-boai wu Uanclied il New York the 3d Oct. 180T. 

I In 1BI6 Ihe:e were, \a Penosjliaaa, fotty-fout bl»« fninscei, Kvealj-aighl 
fotfia, and 175 nailciiea. 

t '■ The wire bridge, over tlie SchnjlkiU, near Pl.ilBdelphia. i> 400 r«l in length, 
extending from the winJoir of . wire f^cyarj lo . Iiee oo Ijie °PP«"e thor.. Th, 
witM, .hieta funD . cur^e, «a «. lb numbe.. ll.ree «o .»■:'■ "de. «d ihree-eighH,. 
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engines. Iron manufactories in LBncaster county, near Caf- 
lisle, at Fort London, and in Sherman's Valley, at Shippen- 
bui^, in Cumberland, Hanover, in York, and Merusburg, in 
Franklin. Value of manufactures of iron 6,869,487 dollars. 

Delaware. — A considerable manufacture of iron on the 
Brandywine Creek. Wire also manufactured here, 

Maryland. — Two iron works in Frederick county. 

Virginia. — The manufacturing establishments on the 
southern banks of Cullaway, Ross, and Balendine, produce 
each about 150 tons of bar-iron in a-year. There are forges 
of different kinds in Shenandoah and other counties, and part 
of the celebrated natural bridge is converted into a e\u 
manufactory.* 

Ohio. — Three furnaces, value 118,490 dollars. Twral 
four naileries, value 64,723 dollars. 

Indiana. — Nails manufactured 30,000 lbs., value 
dollars. 

of >a incli >□ dilmeter. The flour limben, Inn Teet in lengih, anil one inch by tbiM 
■K aBipended in a horiioDlal line by blirrupi of Mo. 6 iriie. il the end qF ihe bridgr, 
■bd No. 9 in tbe cenlic. I'lie floor, ef uoe incb board, ii eighiFCn inches wide, tod 
il lecutcd by nsiti ID ihe Door limbeii, which ate tbeniKlvei fialeoed with nira*. 
On each dde three wires aie ilietchcd along the tlirrnpi, wilh a board, tiz ioelMt 
widei to lenn; is ■ barri«t for proteclioo lo pauengen. The fluot il cle*aled UllMa 
fast above the water. 

Ihe whole weight of the wire n 1314 poundi. h 

Of wDodea work 33BU ^M 

or wrought D.ili B „ B 



part 

Hi 



47U3 

iitrucied in lh« q>M« of t«» 



a mile balow (bt 



Total.... 
In good wenlhet a bridge of thii kind mlghi be est 
weeks, aud the whole eipense would not eiceed 300 d 

" The I.elieigh chain bridge, over Ihe river of the 
boroagh of MorlhamploD, it 4T5 feet in length — id two whole and two 
archo. It wai Soiihed in ISIb. There is a double paisage for carriages, with ■ 
(telwBj of six feet belween the middle chiini, which are of l)-inch square bar.itOB 
Tweoty torn of bar-iron were CDnmned in ihe work, of which the whole eipeota 
■mounted to 20,000 dollira."— ri'anftr. 

* The armoury al Richmond (umitheB 4000 muikeli a-year, and. during thg lile 
war, il tupplied the governmeol with 300 pieces of cannon (twelve and six pounden) 
of which Doly one burtt on ItiiI. The legiilatuie, in 1815, vdk^ Ihe sum of 100,000 
dolkn for the lupporl of 'ha armoury, and Ihe eilihlithmrnl of four arsenals. Al 
Narptr's Fenj, Ihe United Siitn armoury, founded iq ITS8, employed 350 persona. 
Id Augtisi, len, there were 20.000 eomplela itaad ofarmi.—R'iri/rT. 
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Kehtccky. — Four furnaces and three forges. At Lexinton 
four nail factories, making seventy tons of nails yearly. 

Tenresuee. — Six furnaces, value 98,077 dollars ; six 
blooroeries, value 17,799 ditto; sevea forges, value 110,438 
ditto ; seven naileries, value 128,236 ditto ; guns, value 6845 
ditto. 

North Cabolika. — Iron works in Lincoln and Johnson 
counties, on tlie Yadkin River, in the counties of Guilford, 
Surry, and Wilkes. 

South Cakolina. — ^The first iron works, erected in 1773, 
were destroyed by the English during the revolutionary war, 
and rebuilt in 1783. On Allison's Creek, in York district, a 
forge, a furnace, a rolling-mill for making sheet-iron, and a 
nail manufactory. On Middle Tiger River are iron works on 
a small scale; also on the Enoree River and Rudy River, on 
the north fork of Saluda River, on George's Creek, and 
Twenty-six Mile Creek. In 1R02 an air-furnace was erected 
on a neck of land between Cooper and Ashley Rivers, where 
good castisigs are made. 

CoLDUBiA. — About a mile beyond Georgetown, on the 
Potomac River, there is a cannon foundry. There are two 
boring-mills, situated near each other; in one five cannons 
are bored at the same time — in the other three. The streams 
which move the machinery are small, but the water falls to 
great advantage over an overshot wheel of twenty-nine feet in 
diameter. About thirty workmen are employed, chiefly emi- 
grants from Europe. Foremen have two dollars, moulders 
one and a-half, and common workmen two-thirds of a dollar 
per day. The iron ore, of an excellent (Quality, is brought 
from the banks of the Potomac, near Harper's Ferry. It is 
rare that a gun bursts in liring it with a double charge. A 
cannon was cast at this foundry of 100 lbs. ball, to which was 
given the name of Coiumbiad. It requires two days to make 
a cannon, and two to bore it. The price is 60/. currency per 
ton. 

At the town of Alexandria two manufactories of cut nails 
have been lately established.* 

According U lh« '' SuuiiUc*! Aanali of ihc Uniied Slilai," hf Adun Styboit 
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A commercial treaty between Great Britain and the United 
StateR was signed on the 3d of July, 1815, to remain in force 
during four years, according to which each country was to 
enjoy reciprocal freedom of commerce. No higher duties 
to be imposed than those which extend to all other nations, 
in relation to articles imported and exported ; and the vessels 
which carry thcni to be subject to the same duties, and 
entitled to the same bounties. 

Duties payable by law on all goods, wares, &c., iroportrd 
into the United States of America, commencing on the I 
June, 1816: 

Anchon Dn. I SOc per ci 

Arms (Gra lod lidc) and muikels 30 pei ceal. ad poI. 

Cinnon 30 diUo diUo. 

IroD ocatecl wilt, not eiceediog No. 18 Sc. perlb. 

Dilto ditto overNo.lB 9c. diUn. 

Iron iheeU, lodi kud hoops Dn. 3 60c. pet cwt 

Iron ban lod bolli, eicepliog iron manuficturad by 

lolling 4Sc. dilto. 

Iron bars and bolls, when minufictnred by tolling, and 

on anchori Drs. 1 dOc. ditto. 

Iron cast, and all manuraccutea of wbich iron ii Uie 

nulenal ol cbief value 20 per ctnl. od n 

Ifail Scperlb. 

Spiket 3c. ditto. 

Steel Dr.lperowt. 

Sled manuracturei, at of whicb aleel i> the atlicle of 

clnef value 30 pei cenL erf nl. 

To meet the expenses of the war, the following rates were 
imposed on iron, the produce and manufacture of the United 
States, to commence on the 15tli April, 1815: — Upon pig- 
iron one dollar per ton ; castings one dollar and fifty cents; 
bar>iron one dollar; rolled and slit iron one ditto; upon nails, 
brads, and sprigs, and other than those usually denominated 
wrought, one cent per lb. In 1816 these duties were re- 
pealed. 

feanded aa official Jucumenla, Ihe minufaclure of iron, in the jeu ISIO, nu 
lidlowB! — 163(uiuami, making 53,Q0SlonlDrimn; S^JOfotgei, n»king'24,S41 
of bitiioni 316 (np hammarai 34 rolling and ililting mills, which required 6500 
lOD* of iraPi 410 a*il«ii«t, in which 15,727,914 lbs. of naili had been made. 
«, Ttlut U,3ti4,S2(i dDllari. 
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A statement of the duties which seemed opoa iroo, msDa* 

Tactured in the United States, from 18th April, 1815, to the 
22d Febraary, 1816» being the period during which those 
duties were in force : — 

States and Ttnitones Iron. Ntib, brids, and tpng;*- 

DoUan. Ccnta. DoUan. Cents. 

NewHampsbira 134 45 168 42 

Masaachnsetto 2,753 48 21,209 18 

Vennont 684 82^ 1,007 16 

Bhodalaland 3 60 7 89 

Connecticnt 1.735 12| 1,154 21 

New York 5,567 63 30,701 50 

NewJersey 8,885 11 3,699 97| 

Pennsylvania 27,941 20 31,876 87| 

DeJaware 179 92| 868 38 

Maiylaod 4,983 86| 9,368 951 

Virginia 4,982 86 1^00 47^ 

North Carolina 762 06 229 73f 

Ohio 1.150 lOi 1,790 Slf 

KentBdy 670 83| 877 51i 

Sooth CaioliDa 285 25^ 38 08^ 

Tennessee 1,267 48 610 81^ 

Georgia 15 44 263 62 

Mississippi territory 77 44| 

of Colombia .. 1,173 27 



Total 61.903 23f 106,924 12^ 

In the year 1818 an alteration was made in the tariff of the 
United States ; and, again, in 1 824, to come into operation 
on the Ist July of that year; and, in the year 1828, a still 
further alteration was made, particularly affecting British 
iron — it commenced on the 1st September. 

The following table shows the rates of duty at the three 
periods : — 



K £. a. ■ " *. K_.i 2 ^ 






5 C. ^ r, B . .. 



!i2~'l 



S.£5 £ 






S. 8.-S.S. ■ • s 



8 .l| • 



III: 






lit 



Mill 



as._. 



n^: I -J 
tliis =1111 



■Els "'is ^ 



I g5 c s 



II 



ill 1 1 II I lllllll 



J 



DSITBD STATES < 



2:1 



Previoiig to the settlement of the tariff of 18-28, a cf-mmit- 
tee was appointed by Congress to examine into and take 
evidence respecting the state of the home manufactureB. The 
gentlemen examined with regard to the manufacture of iron 
were Messrs. Mitchell, Keese, and Jackson, and the following 
extracts are selected fiom their evidence : — 

" iMr. Mitchell, of Bellefonte, Centre county. Pa., states, 
that in the couutiea of Mifflin, Huntingdon, and Centre, there 
are annually made 4000 tons of bar-iron, and of pig-iron and 
castings 8500 tons, from which the4U0O tons of har are manu- 
factured — the remainder is sold in pigs and castings. He 
estimates the sum total of iron annually nianufaciured in 
Pennsylvania at 2I,R00 tons of bar-iron, and 47,075 tons of 
cast metal, of which 37.200 tons are used in making bai^ 
iron, and 14,365 tons castings — a part in air and a part ia 
blast-furnaces ; 100 tons of iron are converted into nails. Also, 
that there were as many forges built in 1820 as there are now, 
but were not all in operation ; there were 450 tons more ma- 
nufactured in 1827 than in 1820 (of bar-iron). Thinks the 
business will not increase, owing to the scarcity of timber- 
There may, perhaps, be an increase of 600 tons per annum. 

" Air. Keese slates, there are manufactured in the neigh- 
bourhood of Lake Cham| lain 3000 tons of bar-iron. 

"Mr. Jackson, of Rockaway, Morris county, Kew York, 
has a rolling-mill, in which he rolls iron into rods, from three- 
eighths to three inches diameter, and squares from three- 
eighths to au inch spike-nail rods, slit band iron, iron scrolls, 
&c. There is another large cstublishment of the same kind, 
said to roll 1000 tons annually — here are also made chain 
cables. Within a circle of thirty miles diameter there are 
eighty-one forge fires now in use. Each forge has two fires 
and one hammer. In the same circle there are also thirty 
forge fires abandoned, prior to 1818, owing to the low price 
of iron at that time. The quantity made in Morris, Bergen, 
and Sussex counties, is estimated at 2050 tons. Capital 
invested in UO foige fires now in operation, 1,210,000 dol- 
lars; number of hands 6720 — each fire capable of making 
twenty-five to thirty-five tons per annum." 
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Mr. Keeae exhibits a statement in detail of making seventy- 
five Ions, viz. : — 225 tons of rock ore at six dollars per ton — 
carting two: 37,600 bushels of coal, at four and half cents: 
bloooiers' wages eighteen dollars per ton : labourer one dollar 
per day : mechanics three dollars per ton: insurance IJ per 
cent, on 2000 dollars: carting to Lake two dollars per ton; 
expenses to New York six dollars per ton : commissions 616 
(on sales of seventy-five tons, at ninety dollars, 750 dollars): 
— Total, 6330 dollars. Exclusive of proprietor's time and 
attention — interest on capital. Requires forty hands. 

Mr. Mitchell estimates the expense of making a ton of bar- 
iron from the pigs at seventy-five dollars, including the value 
of the pigs, 26 d. 67 c. All the bar-iron is made from pigs in, 
this section, Mr. Jackson pays the bloomers for making 
ton of bar-iron 16 d. 60 c, finding themselves. The 
costs 42 d, 60 c., and the three Inns of ore twelve dolli 
The petition from three counties of Jersey estimates the 
of a ton, and getting it to New York, at 79 d. 25 c. 

Mr. Jackson estimates the expense of rolling a ton of 
iron into iron, one inch square, at 14 d. 87 c, and it will lose 
in weight by the operation 3 per cent, on eighty dollai's, 
making 2 d. 40 c— Total 17 d. 27 c. Two tons a-day 
constitute the average work, which yields a profit on 
of 2 d. 73 c. per ton, equal to 5 d. 46 c. per day on a 
blishment worth 20,000 dollars. The expenses have 
since increased. 

QCANTITY OF IRON TO ONE TON OF BAR-IRO.V. 

Mr. Mitchell states that 6000 tons of pigs will make 404 
tons of bar-iron, and it is sometimes a part of the contn 
with the workmen that they shall make it yield at that i 
— one ton and a half of pigs to a ton of bars. 

QUANTITY AND COST OP ORE TO ONE TON OF IRON. 

Mr. Jackson — three tons of ore, at four dollars at forge. 
Mr. Keesc — ditto ditto, at six ditto ditto. 
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Mr. Mitchell — two and a half to three ditto, at five ditto 
ditto. 

QUAMTITY ASD COST OP COAL TO ONE TOM OP IBON, 

Mr. Keese — 500 bushels for converting the ore directly into 
bar-iron at the fot^e, without the ioterventioa of a furnace, at 
four and a half cents. 

Mr. Mitchell, in making a ton of pij;.s 220 bushels, and in 
making a ton of bar-iron from pigs 175 bushels. Forge coal 
worth six cents at forge, and furnace coal five cents. 

Mr. Jackson — 800 bushels to make one ton of bar-iron 
from the ore ; costs five cents per husliel. Coal from oak, 
chesnut, &c. 

THE PRODUCT OF EACH FIRE. 

Mr. Mitchell — generally 100 tons to each fining fire. 
Mr. Jackson — Twenty-five to thirty-five tons each forge 
fire. 

MARKET, AND PRICE9 OP IRON. 

Mr. Mitchell — Pittsburgh is the best market for that which 
goes west, say 2 d. 3 c. Sometimes the iron masters go down 
the liver with it. It coats from twenty-five to thirty dollars 
per ton to take it to Pittsbui^h ; the price there is from 100 
to 115 dollars, A small part is sent to Baltimore nnd Phila- 
delphia, where it sells at from eighty-five to ninety-five dollars 
per ton. Carriage to the former ten dollars, to the latter 
twelve. 

Mr, Jackson sends to New York — costs 3 d. 75 c. per ton. 
Sells, on an average, at eighty dollars ; rolled iron 100 to 1 10 
dollara. 

PRICE OP IRON AT THE WORKS. 

Mr. Keese— bar-iron hammered from blooms eighty to 
eighty-five dollars per ton ; small bars to order five dollars 
more. 

Mr, Mitchell — bar iron, fixed price in barter or exchange, 
100 dollars ; pig-metal 26 d. 67 c, when bar is at 100. 

Mr, Jackson — bar-iron from bloomery, worth, in 1825, 
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seventy-five dollars ; 1826, eighty dollars; 1827, seventy-five 
dollars. 

BDPPLy OP ORB. 

Inexhaustible in the neighbourhood spoken of. ^M 

DUTY BEQUIBED. ^M 

No protection is required for hoop, boiler, rolled, and slit 
nail and spike, rods; with this last a species of iron from 
KuBsia interferes, and requires to be placed on the same foot- 
ing as nail-rods. Hammered bar-iron requires protection of 
about live dollars per ton. A duty is proposed on some kinds 
of rolled and slit iron and sheet-iron. 



STEEL. 

There are no facts stated respecting this article, 
opinions entertained respecting the duty are various. Mr. 
Keese thinks it should be increased ; Mr. Mitchell believes it 
would he injudicious, until it is ascertained whether the 
quality necessary for use can be made here ; and Mr. Jackaoa _ 
conceives the duty is at present sufScieut. 

The settlement of the tariff of 182S, increasing an already 
high rate of protecting duties, gave great dissatisfacuon to 
many of the States, and petitions were presented against it. 
In the subsequent pages, in speaking of the operation of the 
tarifT, it must be borne in mind that the arguments apply a 
equally to the manufactures of cotton and wool as they do ti 
iron, but, of course, keeping strictly to the subject-raatter O 
this work, they are here, as much as possible, confined to tl 
manufacture of iron. 

On the 5th January, 1830, Mr. Mallary, from the committee ' 
of manufactures, to which had been referred that part of the 
President's message which related to domestic manufactures, 
reported to the House of Representatives against the expe- 
dieucy of altering the existing tarilf. The report stated that, 
in the opinion of the committee, the tariff had not had a fair 
trial, and that the fear of an alteration in the tariff had had 
the effect of preventing competition in those manufactureB for 
the benefit of which it was laid. 
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" The committee give it as their decided opiuion that it ia 
■ aexpedient to make any change in the existing laws, ' intended 
for the aid and protection of domestic industry.' " 

Early in the fullowing montli the committee of ways and 
meaae reported to the House " A Bill to reduce and mudify 
the Duties upon certain Imported Articles." 

" That from and after the 30th day of June, 1830, the fol- 
lowiug duties shall be levied, in lieu of those now imposed by 
law, on the following, amongst other articles, viz. : — 

" On iron in bars and bolts, whether manufactured by 
hammering or rolling, ninety cents per 112 lbs. — provided 
that all iron ia slabs, blooms, and loops, and other form 
less finished than iron in bars and bolts, pay duty accord- 
ingly. 

" On iron in pigs fifty cents per 1 1 2 lbs." 

The tariff men of every description, in the House of Repre- 
eentatives, joined in refusing all consideration to this bill — 
the votes being 107 Hgainst cooaideration to 79 in favour of it. 
This method of meeting a measure, introduced by a standing 
committee, on the recommendation, too, of the President, 
subject to the consideration of Congress, and putting it down 
without permitting argument or amendment, was without 
parallel in American legislation. 

On the Sth February, 1830, Mr. Cambreleng, the chairman 
of the committee on commerce and navigation, submitted to 
the House of Representatives of the United States his cele- 
brated report : — 

" In iy07 the outrages of the two great belligerent powers 
made it necessary to commence a series of irregular restiictions 
on trade, which led to the war of IS12, and terminated finally 
with that contest in 1815. Previous to these political re- 
strictions, from 1789 to 1807, our country presented a spec- 
tacle of prosperity which had never been surpassed by any 
nation in any age. We had been suddenly emancipated from 
a colonial condition — we had united ihe energies and resources 
of the States— we had not then learned to intermeddle with 
private employments — we hud no heavy taxes to encourage 
BiQUggliiig, diminish consumption, and repress industry — we 
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had no stimulants but profit and enterpriae — no guides but 
inteUigence and judgment. We had, it is true, discrimina- 
tions, minute and maniTold, but, happily for the country, our 
tmposta were moderate, our speculations harmless, and our 
trade was free. The succeeding eight years of restrictions 
and war checked the natural and rapid march of our industry, 
and drove ns into cmploymente new and unsuited to our age 
and condition. The peace of 1816 naturally restored us to 
our old occupations; and the sudden reaction of the tide of 
commerce swept away a large portion of capital which had 
been prematurely invested. Peace had not only returned, but 
the world had every assurance of its long continuance. The 
bloody wars which preceded the fall of Napoleon — the termi- 
nation of his ambitious career — the revolutions of govern- 
nienlfi, and the critical condition of thrones, left Europe and 
her sovereigns in no disposition to embark speedily in new 
wars. We had before us the prospect of a long and general 
peace, and our policy should have been regulated accordingly. 
Our revenue laws should have been restored gradually, but 
decisively, to their condition previous to the war. Our policy, 
unfortunately, took another direction. The tariff of 1816 laid 
the foundation of all our subsequent errors, and we have now 
been engaged for fifteen years in an unprofitable experiment, 
to effect what embargo, non-importation, non-intercourse, and 
war, faded to accomplish. We have attempted, by the mere 
force of Congressional decrees, to resist the natural and salu- 
tary tendency of our industry to commercial and agricultund 
pursuits. We have been steadily sacrificing the commerce, 
navigation, and capital of New England, merely to bring for^ 
ward new competitors in manufacturing, to embarrass our old 
and skilful artisans, and to ruin themselves. We have, from 
session to session, kept trade in such agitation and uncertainty, 
that the value of property could never be ascertained till the 
adjournment of Congress — and this we have called encourag- 
ing and protecting ouv industry. We have wasted millions of 
our ancient profits of commerce in a visionary experiment to 
increase our national wealth. In a legislative attempt to 
make ourselves more completely independent of foreign 
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nations, tve have most eSectually undermined the Toimdatioii 
of that naval power which can alone protect our country from 
forei2;n aggression. 

" Your committee are as unwiUing to agitate this question 
as they are little disposed to disturh the value of our national 
property. But when our commercial policy for the last fifteen 
years is candidly reviewed, they feel persuaded that the House 
will come to the conclusion, that, however harsh it may be, 
to reform the policy of a nation — its permanent welfare — its • 
honour and its safety — may sometimes render it necessary to 
avoid the calamities which may result from an obstinate per- 
severance in bad measures. The regulations of our commerce 
and revenue now existing, not only put in jeopardy our na- 
tional honour and safety, and the interests of agriculture and 
navigation, but they will be found, on examination, to be of 
the most unfriendly character to the largest portion of our 
manufactures. Whatever may have been the honest intenlioa 
of those who framed our laws, they can have no other ten- 
dency than to increase our taxes, diminish consumption, 
destroy trade, and, however extraordinary it may seem, to 
draw premiums from American industry to encourage British 
mannfactures, and to perpetuate their ascendancy even in our 
own markets. In making a last attempt to arrest the pro- 
gress of measures so destructive to our national prosperity, we 
shall not allow ourselves to be intimidated by the rapid suc- 
cession of our acts since the war; ' and, however willing they 
might be to leave the pliability of industry to accommodate 
itself, even to the worst of laws, it is impossible to view this 
question in any other light than as an unsettled one.' The 
late President of the United States, in his last message to 
Congress, most truly said, that ' our tariff was, in its details, 
not acceptable to any portion of the Union, not even to the 
interest which it was specially intended to subserve.' Oar 
present chief magistrate expressly ' invites our attention to the 
existing tariff, believing that some of its provisions require 
modification,' and he solicits ' our particular attention ' to the 
agricultural interest. With the approaching redemption of 
our public debt, he justly anticipates that ' our population will 
q2 
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be reliered from a oonsidemble portion of its present burthens,' 
The committee, therefore, indulge the hope, that the pohlical 
calm now existing; will be wisely employed in devising aud 
adjusting, in a spirit of mutual concessioa, some general plan 
which may relieve our industry from all unnecessary imposi- 
tions — save our manufactures from capricious legislation and 
party vicissitudes — arrest the growth of unlawful trade, 
give a fresh impulse to our commerce and navigation; ant 
• above all, that we may, with patriotism, unite in our efforts 
restore that good feeling which should always be cherished 
between the different sections of our Union, 

" Our present tariff is, certainly, national in one respect — 
it is injurious to every interest and to every section of the 
country. Our manufactures, commerce, and agriculture may 
still slowly advance — for the enei^ies of a young country 
may resist the repressing tendency of the worst of taws ; but 
what would be the celerity of their march were we to reduce 
our duties on raw materials — our taxes on navigation, and 
our heavy burthens on agriculture? It would be some con- 
solation to us if the taxes wc have imposed upon ourselves 
had any tendency to give permanent encouragement to our 
own manufactures; but, unfortunately, the provisions of our 
tariff are so singularly and ingeniously contrived, that the 
only result of our taxation must be to perpetuate the ascen- 
dancy, even in our own markets, of the manufactures of 
Great Britain. 

" We have imposed an enormous duty on the fine wools of 
England, Saxony, and Spain — while the British manufactu- 
rer, besides having his supplies uniformly cheaper, pays on ail 
foreign wool only from a halfpenny to a penny per pound. 
Wa have deprived our hardware manufacturers of all chance 
of competition with their British rivals, by chargiug so high a 
y on their raw materials ; that, in many instances, the mere 
f on the latter actually amounts to more than the entire 
', of the foreign manufacture. Our manufacturers of 
, also, are about to he driven from our markets under 

I operation of our own laws. Our tarifl' is nothing but a 
of audi absurdities. By no rule of calculation can 
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ever expect that our manufactures can be permanently as 
cheap as foreign fabrics, while we persist in imposing enor- 
mous duties on raw materials, or higher imposts on the mate- 
rial than on the manufacture. Our existing revenue laws tend, 
inevitably, to perpetuate the manufacturing ascendancy of 
Great Britain.* 

" Banishing the mannfacture of cordage from oar country 
is not the only injury we haie inflicted on our navigation ; we 
are actually destroying the trade of ship-building. The state- 
ment below-|- exhibits the comparative taxes on British and 
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* " Iron in bus. per Ion .. dis. 6 66 dis. S3 10 per Idd, and dn. 37 if 
lolled. This u *. Biiliib 

pigs ,, 1 22 la r.o 

" Oui DianufactuFere of hardware generally, and our bkckamilhi and irun foUQ- 
den, ate in a condilion niast diieoursging. Tfaej, of Decesiilj, consume iheel, 
hoop, bolt, nid, and bai-rolJed iron as isw materia I a. The Birmingham raanu- 
bctutcr ii tupplied »iib Ihem at 30 dn. to 50 drs. per too. Our duties vary from 
37 iln-per tonloS) cents pet pound, oi 78 d». 40 c. per ton, or from 133} to 136} 
per cenL orf catarem. Id oilier i*onls. ibe effect of our own law ii to gite ■ pre- 
miDin to the hardware msouracluren, blackimithi, ifc., of Great Brilain, equal, on 
■n anerage, to SSdri. 70 c. on erery ton of iton manufaclured in that country for Ibe 
nie of the United Slalea. Tbe actual pricei on Iheie raw materials, in Great 
BriUiD, Bn30an.lo50dn.. Bud in tbe United Stalei 75 dri. to 160 dis. per ton. 
Tb« duly OD fifteen pounda of ibeet and band iron, for fender plalei, ii 63) cents, ; 
on twenty pounds of sheet-iron, for giate pani, 70 cents. ; on iba manuracluted 
■niele 18| ceols. ; on 100 pounds of sheel iion, for stove pipes, 3 dr*. 60 c. ; on tha 
sla*e pipe manufactuied 68 cents, 1'he duty on hardware generally ii SS per eeot,, 
vhile the duliea on the various kiadi of iron used in manufactniing average iboat 
140 per cent, siJ valorem— gWiag raoie Ihta 100 per cent premium to tbe British 
manuractuier. 

" The American iron maslets, dec, may see how eHeclually they are destroying 
our home market for tbeir productions by perpetuating duties, which are aetuallj 
nothing but so many ptemiums, drawn from Ihe CDtuumplion of the United States, 
to enconrage the manufaclurers of Great Britain, &c. Our existing tariff, which ii 
proclaimed to be for the encouragement of our maonfacturers, it replete with iiKh 
palpable abaaidiliea. If we had all Ihe capital and labour of Great Britain, nor 
manuractnren would inevitably decline noder the gradual influence of such laws," 
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Mr, Cambreleng followed up his report by briogin^ in a 
bill to amend the Navigation Laws of the United States,' 
which was read twice : — 

" Be it enacted, by the Senate and House of Representa- 
tiyes of the United States of America, in Congress assembled, 
that whenever the President of the United States shall receive 
satisfactory information of the eiiifitence of any latv or decree 
of any foreign government, authoiising the importation of the 
produce and manufactures of the United States into euch 
foreign country, and all its possessions, at a rate of duty not 
exceeding 30 per cent, on the actual value thereof, and at such 
times as the produce and manufacture of that country may not 
be admitted into the United States on reciprocal terms; there- 
upon the President of the United States shall issue his pro- 
clamation, declaring that he has received such evidence, and, 
from and afler twelve months from the date of such procla- 
mation, it shall be, and is hereby declared to be, lawful to 
import into the United States the produce and manufactures 
of such country, and all its possessions, at a rate of duty 
not exceeding 30 per cent, on the actual cost or value, 
thereof," &c. 

The effect of such an enactment would have been a virtual 
repeal of the taritf law, and the trade of Great Britain would 
bave been the chief gainer by the change. The blacksmiths, 
and other manufacturers of iron, residing in Philadelphia, 
presented a petition to the House, praying that the duty on 
certain descriptions of iron might be so modified as to afford 
to them an adequate protection in their business : this petition 
was referred to the committee on manufactures, and ordered 
to he printed ; an answer was drawn up by the commiltee to 
this petition, which it will not be necessary at this time further 
to allude to, as the substance of it is introduced in a subse- 
quent petition. The tariff parly were, however, too strong for 
the Chamber of Commerce, and also for the memorialists, 
and the act introduced by Mr. Cambreleng was not allowed 
to pass. 

The rejection of this measure gave great dissatisfaction to 
the Southern States, and IVlr. Blair, a member for South 
3 
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Carolina, expressed himself in strong language on the sub- 
ject ; in substance he stated — " We (the people of South 
Carolina, and of the Southern Slates) do not wish to separate 
from the Union, if you will let us alone, and not impose 
oppressive laws upon ua : but if you attempt to sacrifice our 
interests to the manufacturers of the Northern States,* we will 
separate from you, and, if necessary, we will defend our 
separate existence by force of arms." 

On the opening of the next session of Congress (8th Decem- 
ber, 1830), the Pieaideiit, in his message, said— 

" While the chief object of duties should be revenue, they 
may be so adjusted as to encourage manufactures. In this 
adjustment, however, it is the duty of the government to be 
guided by the general good. Objects of national importance 
alone ought to be protected : of these the productions of our 
soil, our mines and our workshops — essential to national de- 
fence — occupy the first rank. Whatever other species of 
domestic industry, having tiie importance to which I have 
referred, may he expected, after temporary protection, 
compete with foreign labour, on equal terms, merit the sai 
attention in a subordinate degree." 

The report of the majority of the committee on manufac- 
tures, to which had been referred this part of the President's 
message, was hostile to any alteration or modification of the 
existing tariff — the committee expressing their belief that " the 
tarifiT, having been so recently revised, any attempt to change 
its provisions, at this time, would spread alarm among the 
great interests of our country — shake confidence in the plighted 
faith of Government — destroy the supposed well-founded 
hopes of millions of our fellow-citizens — reduce them to 
penury, and expose the whole country to the dangers of a 
most selfish policy, which might be adopted by foreign 
untions." 

The minority of the committee published a counter repoi 
in which they took a view of the question, respecting tl 
tariff, diametrically opposite to that tnken by the majority 

In the mean time the opposers, aa well as the supporlei 
* PcDDiylvaoia was amoiig the moil decided fnenJi of ibe 
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of ihe existing tariff were not idle, and a petition of the iron 
manufacturers of Piiiladelpliia* was presented to the Senate 
and House of Representatives, praying — 

*' 1st. That all the existing duties on pig-iron, scraps, boiler 

■ The folto»ing it * recapilulatiao of ihe rjuanliCy of iioa impoitsd, in lh« ihipe 
of hardwire, wilh llie cluiy ihereon, to nhieh il is now tubjecl, namely — 
Hardnrt, labject to Ihi duty of 25 per cent, td inlarem, in whicb tba 

iroD paid a proportignal duly of 5 dallau &0 nnte per Ion .... 38^39) loot. 

Ditto, paying 3S per cenl. duly, the iron paying 8 d%. 35c. per ton 6,389^ ,. 

Ditto, paying ipcciHe ratei a( tluty, in whicli Ihe iron payi 7 di. 

pet too a,679 „ 

Tin, paying 15 per cent., in «hioh Itie iron psyi 12 dt. 50 £, per tan, 3,000 „ 

Wire, paying fiomfc. 10 lOe. per Jb 206 „ 

Sheet, rod, huop, and otber descriptions of! ron, paying 3)e. per lb.., I,1GT| „ 
Bu-ircin rolled, paying a duty of 37dE. per Ion 3,332^ „ 

Making the total of tlio abore descriptions of iron, all miDaftc- 

tured by li.o pmces* of tolling 53,5HJ „ 

To wbich add the imported hamnieted iroa 29,484 „ 

Making the aggregate qiianliiy of iron impoited into tbe United 

Sutea during the jent* 1828-29 amount lo 84,9981 .. 

or which BiDoutil theie has been re-expotted, in ill form 3.654} „ 

Showing llie actual booie consumplion of foieigo iron lo be .... 81,344 „ 
Now. il In this amount lliete alio be added Ihe quanlity produced 
in the United Stalei, which, according lo the estimalei of iron 
muters, eiamined before the committee of (he Haute of Kepro- 
teatativei. in 182B, waa 30,000 toui, but which an inleiligcnl 
praccica] man, who liivelled through Ihe United Slalei, for the 
eipresi purpose of ascertaining Ihe fact, ai the result of the most 
careful iaquirics, estimatesat 35,000 „ 

The anmial consumption of iron in ihe United Stales, will bo 116,344 ,. 
Of these 35,000 loos, produced in ihu United States, 10,000 ions only teaches 
Iheiea board ; and, with the 81.344 tons oF imported iron, makes the actual quanlity 
passing through the hanili of the dealtrs in iron on the sea board In he 91 ,344 torn, 
•od 25,000 tons retained io the inlBrior, there to be osed. From this statemenl it 
appears that, of rolled iron, ten-elevenths were imported in the manufacluieii, and 
the temainiog eleventh ia Ihe raw stale ; that Ihe ijuantily of tolled iron, in all iu 
ntious formi, compared with hamineied iron, ia aearty in Ihe propoilion of livo to 
one; that tbe American manufacluied bai-iron, which comes to the sea board, com- 
poted with tbe imparted foreign iron, in all shapes, isin the praporlion of one to nine, 
or out of 90.000 Ions, only 10,000 tons ; and that the American iron, compaied with 
foieign iron, imporled in Ihe itale of hardware, is in the proportion of one to lii, or 
out of 60,000 torn only 10,000 loni ; which lasl-naraeil quantity, according lo the 
aialeneatanflheitoainaiten. who irere eiamined before ■ commiitee of iha Houm 
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plates, and all other iron in loops, slabs, blooms, or any other 
state, but ruanuracturcd, aud bar-iron, be abolished or repealed, 
and the importation on the same be admitted free of duty. 

" 2d. That all bar-iron, manufactured by hammering, be 
■0i|dBiitted, subject to the duty of April 27, 1816, on its Impor- 
latiao, to wit, at the rate of 45 cents per cwt. 

"Ud. That all descriptions of iron manufactured by rolling, 
including bar, bolt, rod, sheet, and hoop, of every size and 
quality, be admitted, subject to a duty not exceeding that 
now imposed on the importation of hardware — namely, 
25 per cent. 

" 4tfa. That wire of iron or steel, of all sizes and numbers, 
be admitted, subject to the same duty as the manufactures 
of wire now are, on their importation, — namely 26 per cent. 

" 5th. That the duty now imposed on railroad iron, when 
punched in the United States, be remitted, or a drawback of 
the existing duty be allowed thereon, on all sums exceeding 
50 dollars. 

" And, lastly. That the existing duties on steel be abolished 
or repealed, and the importation of the same admitted free of 
duty." 

On the other hand, a numerous delegation from several 
States in the Union assembled in convention at New York, 
styling therasctves the " Friends of Domestic Industry;" in an 
address to the people of the United States, they maintained 
the right of Congress to levy duties for the protection of 
manufactures as well as for revenue. 

lu furtherance of the objects of the convention, committees 
were appointed to inquire into the state of the home manu- 
factures, and it was resolved that a committee be appointed 
to report on the production and manufacture of iron and steel. 
The committee consisted of members from Pennsylvania, New 
Jersey, Rhode Island, Maryland, New York, Connecticut, 
Massachusclts, and Vermont. They printed the following 
report, which contains a great deal of valuable information 
iwpaetiitg thfi slate of these manufactures : — 

i> tU^U, iacludtd cveiy deicriptioD ol iron brougfit from || 
Mth* M bMrJ «r ih* Vnitwl Sutci. 
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DEPORT ON IKOK AND STEEL. 

"The committee on iron and steel respectfully report — 

"That, in discharge of the duties assigned to them, tfaey 
have availed themselves of the information obtained by the 
coDveotJoi) of the manufacturers of iron, recently assembled at 
Philadelphia (of which several of your committee were mem- 
bers), which information was originally collected for the pur- 
pose of answering the call made upon the Secretary of the 
Treasury al the close of the last seeiiion of Congress ; and ie, 
they have every reason to believcj as precise and accurate, in 
all its parts, as any body of facta, of equal magnitude and 
importance, which, under similar circumstances, has ever been 
submitted to the public. 

" From abstracts of statements made to that meeting (an- 
nexed and marked A"), it appears that at 202 furnaces, lutown 
to have been in operation, there were made in the year 1830, 
155,348 tons of iron. This iron, further invcEligation enables 
your committee to say, is converted into 90,768 tons of bar- 
iron, and 28,273 tons of castings, as there also set forth; 
which, with the bar-iron made at the bloomeries, amounting 
in that year to 5R53 tons, and making a total of bar-Iron of 
96,621 tons, will, if estimated at the average wholesale prices 
of the principal markets of the country, as (herein more par- 
ticularly detailed, give an aggregate value for the production 
of that year of 11,444,410 dollars. 

" The same statements exhibit, for the three years ending 
with 1830 (when the bar-iron made at the bloomeries is re- 
duced to pig-iron, and added to that made at the furnaces), 
the following results : — 

Yean. IiOD. Value. 

Forieae I30,88l IcfM 10,661.440 dollw*. 

„ 1829 142.870 II,S2S,134 „ 

,,1830 163.542,. 11,444.410 „ 

Increase in quantity in two years very nearly 23 per cent. 
Increase in market value not quite 5J per cent. 

" It will be perceived, in examining the last statement, that 

the increase in value does not keep pace with that of quan- 

* Appendii D, 
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tity; and your committee would here, for a moment, call tlie 
attention of the convention to this fact, to which they shall 
have occasion to allude more particularly hereafter, as afibrd- 
ing a practical refutation of the doctrine, that an increased 
impost necessarily enhances the price to the consumer. 

" In this instance, the average price of bar-iron, in 1828, 
was 118^ dollars. In that year an addition lo the duty ca 
hammered iron was made of 4 da. 40 c. per too, and on rolled] 
of 7 dollars. In the following year the price fellto IHJ, and 
in 1830 to 96J— showing a decline in two years of 21f dollars 
per ton, in the face of the increased duty above-mentioned — a 
decline effected exclusively by domestic competition, inas- 
much (as will hereafter appear), no corresponding diminution 
of price took place abroad, and the fall here was greatest 
those markets which are inaccessible to foreign iron. 

In making these statements, your committee have 
careful to found them upon data, which they believe will 
the test of the most rigid scrutiny. They have been par^ 
ticularly cautious to guard against exaggeration. They be- 
lieve the cause they desire to sustain needs no aid beyond the 
simple truth ; and, when that is made known, it will require 
no extraneous support, but may safely rest its claims to the 
favour of their fellow-citizens — upon their sense of justice 
and expediency, and its own intrinsic merits. 

" Notwithstanding their own convictions on this subject-*! 
however satisfactory to themselves these statements certainly* 
are — yet, as they are so much at variance with others, which, 
having been extensively spread before the public, under the 
sanction of a select committee of the Senate of the United 
States, are, on that account, entitled to the most respectful 
consideration, your committee will, in this place, submit 
tome additional facts and statements, in proof of what they 
have already adduced. 

Tom. 
In IBtO iha qiKOlily o( btr-iron made id Ihe United Slate* wit, ngreeably 

U Cei't Uliln 3T,0S1 

Thi> quaotil]! wii prgbably ihort of Ibe truth, ■> tb« Ublea ire 

knowB, whan Ihaj en, lo «rr in thii p&rticulir, e>c«u never hiving 

bMD tllribuml W ihim. 
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We bare im ucoDnt of ihe qnutiiy impoticJ befora 1816. It <ns thea 
of ■)! kiodt of bar-iron, igncablj lo a relHin made b; ibe Re^ier of 
IbaTicaiuij, upon a call b; Congm, 31,537 toni. If Ibe impoittlioD 
of IBIO be estimated ai ibiee-tvontu of Itul tX 1S1G. it eannol be far 
from ihelKt, and would be I6.U1 

Gitinga local foi ihe coDWinpLioa oflBIO. of b*i-iroD .... 43,203 
Our poputatifln wai iben 7,000,000— il » no* 13,000.000. It Ihe rm- 
mnplioD of iioQ be eitimacei] at oaXj Ibe moe lale, ii would reqoiie for 
ibejear 1830 B0.aS6 

Tbe impoiUlion oF foreign bar.iron for IS29 (ibe last lelurn in poueuion 

of the committee) wai 33.750 — eiponed 360 — for conaumpiioa 32.490 

Leaving a voiJ lo be lopplied by Ibe domeilic anicle of ■ 47,746 

" But if ibe coDBumplion be estimated not only by the rales 
of increase of the population, but also by that of tbe vast 
increase of every branch of industry requiring the use of iron, 
it cannot be doubted that the consumption of 183G was fully 
threefold that of 1810; it is probable that it was even greater, 
but equal at that rale to 129,609 tons, from which deduct 
that part imported, estimated as of 1^29 (from which it can- 
not materially vary), and the result is 97,119 tons, instead uf 
3d,000 tons, as asserted in the statements referred to — cor- 
responding in a remarkable manner (the dilference being less 
than 500 tons) with the estimates of the committee, founded 
upon the facts now collected, believed still to be under the 
truth, and showing the extraordinary errors into which the 
most enlightened and intelligent may be betrayed, by adopt- 
ing the conjectures of others, without due investigation. 

" Your committee have already referred to the fact of the 
decline in the prices of iron from 1828 to 1^30, as establish- 
ing the doctrine that a duty on a foreign article, which can be 
abundantly produced at home, does not necesiiarily enhance 
the price to the consumer. In further illustration of that patt 
of the subject, and of other beneficial consequences Sowing 
from the system of protection, they beg leave now to refer to 
the accompanying statements marked B* and C.+ By llie 
one it will be seen, that while iron in some foreign markets ad- 
vanced from 40 to 50 per cent, from 1824 to 1825, and from 
" Apptndii E. t AppenJii F, 
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1822 to 1825 experienced fluctuations amounting to nearly 76 
per cent, on the lowest cost, our own varied but about 17 per 
cent, including an addilional duty of about 5, and actually 
receded, at a subsequent period, although sustained by a 
second addition to the duty, to prices below what had pre- 
vailed ten years before, when the existing duty upon ham- 
meted iron was but nine dollars, or less than one-half of tliat 
now levied. 

" This comparative stability, so important to the success of 
all well-regulated industry, was due, exclusively to the do- 
mestic supply, which effectually protected the consumer from 
the foreign speculator, who could otherwise have controllc ' 
this market, and produced here the same disastrous coi 
quences that ensued in his own. 

" If such has been the result of protection upon the gem 
market of the country, its effects have been still more striking, 
when examined with reference to particular, but most import- 
ant, districts. Our tveslern brethren, the hardy pioneers of 
our country, were restrained and limited in their contest with 
the wilderness, by the difficulty of obtaining, on almost any 
terms, this article, so indispensable to their success, in every 
stage of their arduous enterprise. The second statement 
exhibits the prices of iron of various descriptions at different 
periods, at Pittsburg and Cincinnati — the gi'eat marts of the 
west. Comment can scarcely be necessary upon the facts 
there disclosed. The decline in price (in some instances more 
than one-half) has been in exact proportion witii the stability 
given to the domestic manufacture, by additional impost on 
the foreign, until it has reached a point that now enables the 
mechanics of the first mentioned city — that Birmingham of 
America — to enter into successful competition with those of 
almost any other quarter, in the fabrication of nearly e^ery 
article of necessity, and in one justly esteemed the proudest 
effort of human ingenuity, they have attained a degree of pe^J 
fection which enables them to challenge comparison with tUtf , 
skill and experience of any nation whatever. 

" As your committee are assured that contracts can 
made for any number of engines at the prices indicated in 
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table referred to, it canuot be necessary that they should 
press this point further. 

" Here your comniiltee might, perhaps, leave this branch of 
their subject, satisfied with having, as they believe, demon- 
strated, that proteclion to the manufacturer, when efTcctual in 
amount, and connected with such an assurance of permanence 
Be fitimulates enterprise, and excites skill, does not operate as 
B tax on the consumer, but the reverse. But they believe that 
fects will justify tbem in going even further, and will enable 
them to maintain the position, that an impost may, under 
some circumstances, operate as a tax, not upon the consumer 
of the importing country, but upon the producer of the foreign 
article, compelling him, for the purpose of preserving even 
partial possession of the market, to reduce bis own profits in 
proportion to the increase of impost, which reduction is, in 
ikct, a contribution to the treasury of the importing country, 
and may relieve its citizens from the burthen of taxation to 
that extent. 

"The circumstances under which this may occur are two. 
First, when the importing country is the only or the principal 
market for the article in question, and that arlicle one which 
the exporting country unavoidably produces in the manufac- 
ture of some other of greater value. Second, where there is 
an increasing surplus of production in the exporting country, 
and an extensive and growing manufacture of the same article 
in the country where this surplus has, theretofore, sought a 
market. 

" Without detaining the convention longer than to make a 
passing reference, as an example of the first case, to the addi- 
tional duty laid by the taritl' of 1828 (since repealed) upon 
molasses, which duty vias exclusively laid by the foreign 
planter, who thus coutributed, during its existence, more than 
half a million of dollars per annum to the support of the 
government of the United States, the committee will proceed, 
in proof and illustration, at once to the second, again to refer 
to statement marked B, and to that marked D,» where, among 
other facts, it will be seen, that in July, 182S, after the in- 
telligence of our additional duty reached England, iion fell at 
• Appeudii G. 
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once 4 ds, 44 c. per ton, and that io the foUowiag year a further 
reduction orSds. 50 c. was submitted to. Our additioDal duty 
gave additional confidence to the Aiiierican manufacturer, he 
extended his operations, and increased Ihe supply, without 
advancing the price. The foreign manufacturer could only 
reach the market by the payment of the additional impost. 
American competition prevented him from chaiging this to 
the consumer, and he was, therefore, compelled to diminish 
his profits by this much, and to the same extent to become a 
contributor to the treasury of the United Slates. 

" An examination of the last-mentioned statement (D) nil! 
show that, by this means, through the instrumentality of 
American manufactures, their foreign competitors have been 
made tributary to the public treasury, upon the article of iron 
alone, since that article has been really protected, more than 
two millions and a balf of dollars, while the consumer, as baa 
been already shown, has been benefited to an amount even 
greater than this. 

" If it be alleged that the same benefits would have re-j 
suited to the consumer — that the same decline in prices woul 
have occurred without this competition — we answer, that si 
allegation would be contrary to all experience, which 
taught all who have given attention to the subject, to knoi 
that, wliile we are dependent, exclusively, upon foreigners tot' 
any article of consumption, they are enabled to prescribe their 
own terms, and that these always include a lai^e profit to 
themselves. But the moment it is discovered that domestic 
ingenuity is at work to produce the same article, that moment 
their prices are reduced — and often to an extent that excites 
astonishment — when it is accompanied with the knowledge that 
DO sensible change in the cost of production has taken place. 

"But, it may be asked — if additional protection, by 
(uting domestic competition, invariably brings down pricesj 
of what benefit is this protection to the domestic manufac- 
turer? To this we reply — that permanence and stability, not 
high prices, are our objects. American manufacturers ai» 
not so blind to the constant and inevitable course of eveni 
as not to foresee that, as these objects are approached, thi 
must expect a more active competition from their fellow< 
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citizens, as wetl those who are alreaily engaged io tlie same 
pursuits, I 



i from others who may be induced t 



enter. 
s extent, and 

its effects are wholesome and salutary upon all. It stimulates 
to greater care, economy, industry, and skill; profits are 
reduced, but they are stable ; and the prudent man looks for- 
ward, with confidence, to reahsing a fair reward for his 
labours. Against foreign competition there is no guarding, 
because the manner of its approach can never with certainty 
be foreseen, nor can its extent be calculated. The ordinary 
production of foreign industry, in any particular branch, may 
be estimated with some accuracy ; but the extraordinary fluc- 
tuation to which their markets are liable, from great political 
convnisions, and from other causes, cannot be estimated. 
Every violent change invariably forces upon our mar- 
kets their vast accumulations, which easily breaking down 
the feeble barrier of a mere revenue protection, involves in 
ruin all who have essayed competition in the same branch. 
The consumer may be benefited for the moment, but a re- 
action certainly follows: great fluctuations engender a spirit 
of speculation, and mere gambhiig is substituted for all 
regular traffic. The frequent recurrence of these evils (every 
where acknowledged to be such) is only to be prevented by a 
system of protection, which, when efficient for the main pur- 
pose, is, as has been proved, abundantly so for this also. 

" Having, as they believe, satisfactorily shown the benefi- 
cial effects of a system of real protection to the consumer of 
iron, your committee will proceed «ith a few brief remarks 
upon its influence on the agriculture, labour, and internal 
trade of the country. 

" From a critical examination of the returns from seventy- 
three furnaces and 132 forges, in a great variety of situations, 
the details of which are more particularly stated in the paper 
annexed, and marked E,* they find that in the manufacture of 
the iron, in its first stages only, madi 
the past year, agricultural prodi 
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J, to the amount of nearly 

three and''half million of doUars, has been consumed; which 
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vast flum has been paid by the manufacturers, and those em- 
ployed by them, to the farmei' — showing how completely bis 
interest ia identified with theirs, and furnishing him with the 
tneana of estimating the probable consequences to himself of 
the destruction of this branch of industry, and the conver- 
sion of BO large a body of consumers into cultivators and 
producers. 

'* By the same statement it appears that nearly 26,000 
workmen are constantly employed, receiving annually the sum 
of 7,493,700 dollare—making, with their families, nearly 
125,000 persons directly dependent upon this manufacture. 

" For transporting this iron to the markets, where it is sold 
to the consumer, it is calculated that about one million aod 
a quarter of dollars are annually paid — being a further con- 
tribution to labour and agriculture. 

" These facts, your committee believe, sufficiently show 
how completely interwoven are the interests of agriculture 
and labour with Ihose of manufactures. They think, and 
they hope hereafter to demonstrate it, that those of commerce 
are not less so ; but, for the present, will refer to one fact, fre- 
quently alleged, and recently and triumphantly reiterated, in 
support of a different view of the subject — namely, that every 
ship, of the burthen of 500 tons, is subjected to a tax, occa- 
sioned by the duties on the foreign articles entering into her 
construction, of 2000 dollars — of which that on iron forms a 
lai^e proportion. Without wishing to detract, in the slightest 
degree, from the merits of a branch of our industry that has 
secured so much of glory to our national character, as well as 
profit to our country, it must not be forgotten that this inte- 
rest, which was one of the earliest subjects of national regard, 
has for a long period enjoyed a protection in the discriminat- 
ing tonnage duly of 94 cents per ton, which, on a vessel of 
600 tons, amounts to 470 dollars on every voyage; and, 
edmitting ihc supposition that she makes three voyages 
yearly, such protection amounts to 1410 dollars per annum. 
And, inasmuch as it is understoud to Lea principle of mercantile 
calculation, that a new outfit is to occur every five years, 
there is a protection, amounting to 7050 dollars, against the 
tax of 2000; and if it be true that the community suffers by 
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protecting our domestic industry, it would seem uol politic 
for those iDterestcd in navigation to appear as complainants. 
And tiiis, it must be observed, is independent of the 10 per 
cent disc rimi Dating duty on all merchandise imported iu 
foreign bottoms imposed solely to foster the shipping interests 
of the country. 

" It may be ai^ued, that this system of discrimJualing du- 
ties is disappearing before the reciprocities oiTered and em- 
braced in many of our commercial treaties, fiut, let it be 
■eineiiibered, that these reciprocities have been the fruit of a 
rigid adherence to the protecting system to which even the 
' MiBtresfi of the Ocean' has been obliged to succumb — afford- 
ing a perfect illustration of the efficacy of those principles for 
which we contend, and which will eventually oblige the 
manufacturing nations of Europe, and elsewiiere, either to 
extend the right hand of reciprocity to our agriculturieta^ 
manufacturers, and mechanics, as they have done to our mer- 
chants, or to sink before the unequal conflict with American 
ingenuity and American enterprise. 

" The committee deem it here proper to advert to the at- 
tempts which have, for some two years past, been made to 
array the interests of the manufacturers uf iron, in its higher 
stages, to wit, hardware, &c., against its primary manufac- 
turers, and tile efforts which have accompanied these attempts 
to obtain a large reduction of the existing duties upon some 
descriptions of iron, and a total abolition of those upon 
others, for the alleged purpose of placing those two branches 
of industry upon an equal footing in the home market, 

" Fully to counteract such efforts, your committee believed 
it would only be requisite to ascertain what propurtion of the 
value of the manufactured article consisted of the duty on 
the bar and sheet-iron entering into its composition; and 
what, of that, upon the value given abroad by the subsequent 
elaboration. To deteimine this, they took a lock, called a 
Scotch spring-lock, which weighed two pounds— they sup- 
posed that half a pound of iron was lost in m«kmg-tolal 
weight two and a half; deduct half a pound of brass weight 
Of iron two pounds, which at the i-Bl'^t duty of 3i ceaU 
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per lb., is 7 cents. The Stirling cost of lliia lock, with charges 
Bubject to duty, was 23 pence, and the duty, as calculated at 
the Custom-house, very nearly 12 cents. 

" In this case, if the American manufiicturer of locks had 
itnported his iron at the highest rate of duty, he would have 
paid a tax (if the duty be a tax) of 7 cents, and would ha?e 
received a protection of 12 cents, as against the foreign tna- 
nufacturer of hardware. 

" Another lock, called a closet lock, cost, with charges, 
2s. 3d.; duty, as above, nearly 14 cents, and weighed, with 
the same allowance, three-fjuarters of a pound — duty, at the 
highest rate of 3| cents, is 2g cents. Here the luanufactarer 
of hardware would receive five times more protection on the 
same article than the iron manufacturer. 

" A third lock, called a mortice lock, cost, with charges, 5t. 
— duty, as above, 30 cents, and weighed, with the same 
allowances and deductions for brass, two pounds, which, at 
the highest rale of duty, as before, is 7 cents. 

" Here the protection to the hardware manufacturer, as 
compared with the iron maker, is nearly four and a half to 
one. In all these cases the highest duty is taken on iron "^m 
the lowest on hardware. ^fl 

" The inquiries of the committee having, so far, exhibMH 
results so enlirely at variance with statements which had beefi"^ 
widely circulated, under high authority, they became appre- 
hensive that it would be alleged these examples had been 
purposely selected with reference to such result; and although 
they were, in truth, taken entirely at random, yet they be- 
lieved it to be their duty to pursue the investigation on a 
more extended scale, and, if possible, to embrace the entire 
importations of the country — a coui^se, the perfect fairness 
of which, they think, cannot be called in question. It was 
known to one of your committee that, when the applications 
already referred to were before Congress, a highly respectable 
house, of this city, engaged both in the manufacture of iron 
and impoitalion of hardware, had tiikeu up the memorials 
and Btatemcnt* upon which the subsequent report of the 
•elect Gomaiittee uf the Senate was founded, and examined 
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' tbem in detail. They were, accoHingly, invited by ihe com- 
mittee to asMst them in the investigation ; their aid was 
cheerfully aiid promptly furnished, and the result will be 
fuuQd in the document annexed, and maiked F.* 

" To refer particularly to every part of this elaborate and 
moat valuable paper, would occupy too much of the time of 
the convention, and would swell this report beyond all rea- 
sonable limits. Nor could justice be done to it by any refer- 
ence, however particular. It is respectfully, but earnestly, 
recommended to the careful perusal of every member. 

" Your committee, however, solicit the attention of the 
convention to a few remarks upon some of the most striking 
errors of fact contained in the memorials, statements, and 
report already alluded to, which they deem too important to 
pass without such notice. 

" One great object of the memorialists was to obtain the 
importation of English iron at a very low rate of duly, on the 
alleged ground that it was superior to other iron for many, 
and equal for most, purposes for which iron is used. 

" In answer to this, it is shown that, although this iron can 
now be imported in every required form of boltfl and bars, at 
full 20 per cent, less than other iron, yet such is the character 
which expeiience has stamped upon it, that only one-seventh 
of all the iron imported is of this kind, and of the entire con- 
enmption it forms but one thirty-ninth part. To admit the 
statement of the memorialists, in this respect, to be true, 
would, therefore, be to suppose an ignorance of their profes- 
sion and interests, on the part of the American blacksmiths 
and others, workers in iron, which your committee cannot for 
a moment sanction. 

" The memorialists stated that the duty on iron was from 
159 to 282 per cent., or from six to eleven times the duty on 
hardware. The want of candour manifested by the general 
character of this statement, is fully exposed in the examin- 
ation, where it is shown that the quantity paying the duty of 
37 dollars per ton, is but one-seventh, and that paying 78 drs. 
40c., but one-thirtieth of the whole importation, and but 
l-39lh and 1-1 12th parts of the entire consumption. 
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" Your committee have already had occasion to advert to 
the extraordinary error committed by the memorialists, wlien 
they fixed the manuracture of iron in this country at 35,000 
tons. They now beg to call the attention of the convention 
to an error as remarkable on the other hand. 

" For the apparent ptirpoae of exhibiting, in mortifyii 
contrast the insignificance of the domestic manuracture, 
compared with the foreign importations, the entire con 

tion is assumed at 11 6,344 ti 

Leaving, after the deduction of the above .... 36,000 






-■jau* 

4 



To be supplied from abroad the quantity of .. 81,344 , 
" Of this last quantity it is slated ' that 47,798 tons v 
imported in the form of hardware, at a duty varying f 
5-50 to 8'25 per ton, and that, in this way, this larg;e quan* 
tity of iron was introduced, at an aggregate 

duty of 284;293^ 

' While the same weight of iron, imported in 
its raw state, of bar, sheet, rod, or hoop iron, 
estimating the duty at only 37 dollars per 
ton, and leaving out of consideration the 

duty of 3 J cents, would have paid 1,568,620 

• At this rate,' they say, 'the discriminating duty in favour of the 
British manufacturer (of hardware)was actually 1,284,232-1^5 
dollars for the fiscal year 1828-29.' 

" The above weights, it is admitted, are obtained by 
estimates — that is, by assuming one-third of the gross value 
of the hardware imported to be the cost of the raw material 
of iron, and then bringing that third into tons, at 23dr8. 33c, 
per ton. The experiments, on a small scale, already recited 
in this report, showed the error of these estimates. When 
brought to a practical test, on a scale embracing every article 
in the whole range of importation, their true character was 
made even more manifest. The committee again refer to the 
examination of Messrs. Green and Wetmore, by which it will 
appear that the whole weight of the above hardware (i 
ing biftss, hom, and all other materials) was but 9763 t 
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instead of 47,798 tons, and thai the duty actually paid was 
rather more than 104 dollars per ton. That, if the American 
manufacturer of hardware had imported the iron and paid the 
duty mentioned by the memorialists, of 37 dollars per ton, be 

would have paid the sum of 361,231 dollars, 

and would have been protected by a duty 

on the manufactured article of 1,003,843 „ 

Making a discrimination, for the fiscal year 1828-9, in favour, 
ootof the British manufacturer of hardware, of 1,284,232 drs, 
83c., but in favour of the American manufacturer of hard- 
ware — over both the British hardware manufacturer and the 
American manufacturer of iron, of 642,612 drs. 

" Here your committee might, they behevc, safely rest 
this part of the subject, deeming their duty in relation to it 
fiilly dischat^ed. They will detain the convention only 
while they present a brief summary of the different, and, in 
some instances, opposite conclusions, to which a careful ex- 
amination of the same subject has brought them, when com- 
pared with those put forth by the memorialists. 

" They (the memorialists) say that the entire consumption 

of iron in the United States is 116,344 toui, 

" Your committee have shown that, in do- 
mestic and imported bar-iron, taking the 
imports (with the exception of hardware) 
as stated by the memorialists themselvea, 

and in castings, it amounts to 158,280 „ 

" If the estimates of the memorialists, as 
respects hardware, had been retained, the 
quantity would have been swelled to.. .. 196,315 „ 
instead of 116,344, and it is with reference to that quantity 
that the comparison of statements should be made, 

" The memorialists say that, of this quantity consumed, but 
35,000 are made in the United States. 

" Your committee have shown that, of bar- 
iron, there is produced 96,621 tons, 

" And of castings 28,273 „ 

Together 124,894,, 
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but if reduced to pig-iroD, the mode of computation always 
ndopted in Great Biitain, the quantity would rise to 163,642 
tons, instead of 33,000. 

" Of the quantity made here, the memorialists say but 
10,000 tons reach the sea board. 

" Your committee, upon what they deem good authority, 
believe that one-third of all the bar-iron, and more than two- 
thirds of all the castings, pass through the markets oa the 
sea board : they shall have occasion to notice this item more 
particularly hereafter. For the present, they will only re- 
mark, that more than 10,000 tons are annually made in New 
Jersey alone — all manufactured within a few miles of the sea 
hoard, and nearly all sent to the markets there. 

" Tlie memorialists say that, of rolled iron, ten-elcTentlu 
are imported in the manufactured state, and the remainii^ 
eleventh in the raw state. — Your committee have shown t 
the actual proportions are a little more than two to one, 
Btead of eleven to one. 

" They say that the quantity of rolled iron, in all its 
various forms, compared with hammered iron, is nearly in the 
proportion of two to one— Your committee show that the trae 
proportion is but a little more than one to nine. 

" They say that, of 90,000 tons of iron sold in the market 
of the sea board, but one-ninth, including all descriptions, is ■ 
American. — Your committee have shown that, of about 
9S,000 tons sold in those markets, about 62,000 tons, or 
four-ninths, are of American manufacture. 

" They say that the American iron, compared with foreign 
iron, imported in the shape of hardware, is in the proportion 
of one to six, or out of 60,000 tons but 10,000."Your com- 
mittee have shown that the true proportions are, as nearly as 
possible, the reverse — namely, as six to one, or but 9763 tons, 
imported in hardware, against 62,000 tons American, brought 
to the seaboard. 

" The memorialists allege that 47,798 tons of iron, in the 
form of hardware, were imported in one year, — Your commit- 
tee have shown that the real amount was 9763 tons. 

" The memorialiatB assert that the duty on iron is from six 
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to eleven times that on hardware. — Your ci'iDmittee show that 
the duty on hardware b three to four limes that on the iron 
entering into its composition, even if that duty be estimated 
at 37 dollars per ton, which is 1 1 dollars per ton more tbati 
the average rate. 

" The memorialists assert that sheet-iron, in the form of 
tea-trays, can be introd uced at a cost of 83 drs. 72c. per ton, — 
Your committee show that the true cost Is 39G drs. 22c, 

" They assert that but 1 1,000 persons arc employed in the 
United States in the manufacture of iron, — Your committee 
have shown that the number is nearly 25,000. 

"Finally, the memorialists complain of ibe oppressive 
burthen which the protection afforded to this inconsiderable 
quantity, as they call it, of American iron, has been to them 
in their business. To show the extent of this burthen, tUey 
had previously asserted that the existing laws had operated, 
in a single year, in favom' of the British manufacturer of 
hardware over the American, to the amount of 1,284,2320. 83c. 
— Your committee have shown that the actual discrimination 
in favour of, not the British, but the American manufacturers 
of hardware, thai is, of all of the petitioners themselves who 
are such, in that same year, at the lowest computation, very 
nearly 660,000 dollars. 

" Your committee earnestly invite every practical American 
mechanic to examine this subject for himself — to look well 
into their statements, and ascertain to what extent hig 
interests are guarded by existing laws; and having done so, 
they cannot doubt an unanimous opposition on the part of 
that repectable and valuable class of our citizens, to any such 
suggestions as those embraced in the concluding prayers of 
the memorialists, which have been under examination. 

" Your committee feel that they ought to apologise for 
having occupied so much of the time of the convention in the 
examination of this memorial, which might be thought not 
strictly within the range of their duties. It would seem that 
errors of such magnitude must be self-evident, and could 
require no exposition. Your committee would willingly have 
adopted this opinion, but the importance that had been given 
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to Ihis document, by the course pursued \a the Senate of the 
United StatcB, forced them to a difiereDt conclueioD. In that 
venerable body it was referred to a select committee of its moat 
distinguished members — a ruajority of whom, by adopting all 
its statements as facts, atid its opinions and arguments as just 
— reafErmiog them, indeed, after they had been questioned in 
counter- memo rial 8 — have thereby changed their cha^acte^— 
have lent to them the high authority of their names and station, 
and stamped them with an importance which they did not 
originally possess. They have been widely and industriously 
circulated under the imposing sanction of a report of the 
Senate, and so much have they been relied on, that it has been 
triumphantly asserted they would ' break the iron arch ' whicbj 
supports our system, and thus bring the whole fabric to ti' 

" These were the considerations that governed your com- 
mittee in the course they have pursued, and they hope to fiud 
in them a sufficient excuse for their trespass upon the time and 
attention of the convention. In the performance of this du^H 
tbey have found it impossible to be brief, where so manyjl 
assertions were to he met and refuted — this was out of ttu ' 
question. The same allegation met them again and again, in 
some new form, varied to suit the occasion — hence repetitioo 
was unavoidable. They trust their apology will be found io i 
the necessity of their situation. 

" Before dismissing this subject, your committee owe it li 
justice and themselves to say, that they entirely acquit the ' 
distinguished gentlemen, composing the majority of the com- 
mittee of the Senate, of even a suspicion of any intention to 
mislead. They cheerfully concede to them the same sincerity 
and singleness of motive and purpose which your committee 
claim for themselves; while they regret, as they do most 
deeply, that they should have been made the instruments of 
JO extensive a dissemination of error, 

" In the preceding examination, your committee had occa- 
fliou to notice and refute the statement, that but a small 
portion of American iron reached the markets on the coast 
In a communication, addressed to the convention, recently 
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assembled in a neighbouring city, which derives impor- 
tance from having been adopted by that respectable body 
as a part of Its proceedings, it is, among other things, 
asserted, that but 430,000 dollars, in value of all the iron 
roannfactured in this country, including duty or bounty, 
reaches the sea board. The presumed object of this asser- 
tion, as well aa those in which the quantity was stated at 
10,000 tons, is to make it appear that the abolition of the 
duty on foreign iron would affect but a small number of 
the manufacturers of the domestic article, while it would 
relieve the mass of the consumers on the sea board from the 
supposed tax upon the foreign. 

" To show the value of this assertion, your committee beg 
leave to refer again to statement A, where it will be seen that, 
in a small district of West Jersey alone, iron, amounting to 
more than half a million of dollars, is annually made — the 
whole of which finds a market in the neighbouring sea-ports. 

" Your committee were instructed to report upon cutlery, 
and the manufactures of iron in its higher stages, 

"They have found it impossible, in the limited time allowed 
them, to do more than ascertain that they are numerous, and 
of great extent and value. They annes two statements, 
marked G* and Hf — the one exhibiting the annual amount of 
manufactures in a single county of Connecticut, the value of 
which is nearly 1,900,000 dollars; iron constituting one-fourth, 
and those of that material, in its higher branches, nearly one- 
tenth. The second shows the value of manufactures, for one 
year, in the small county of Delaware, in Pennsylvania, 
amounting to nearly 1,400,000 dollars, of which those of iron 
form more than one-seventh. These two instances, taken at 
random, may serve to convey some idea of the vast amount 
and value of the manufacturing interest of the entire country. 

"The committee have deemed the article of steel of suffi- 
cient importance to merit a distinct report, which will be 
foand annexed, marked l,\ and is respectfully recommended to 
the particular attention of all those who take an interest in 
that valuable branch of our industry. 

" The last consideration that occurs to your committee, as 
* Appendix K. t Appendi> L, t AppeDilii M. 
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properly within their duty to notice, is the capability of the 
United States to furuJsli a supply of iron equal to their own 
wants. Of this the committee cannot entertain the smallest 
doubt. The tabular statements, heretofore referred to, show 
that, in two years, from 1828 to 1 830, the supply has increased 
very nearly 26 per cent.; and it is known that old estabhsh- 
ments, in many situations, are enlarging, and new ones erect- 
ing — giving assurance that this increase will be progressive, 
until not only the domestic market will be fully supplied, but 
a surplus remain for exportation — creating thereby a aewt 
source to meet the demands of foreign commerce, and ai 
dilional means of employment for our navigation. 

" If we compare our situation with that of Great Britain, 
in this particular, less than a century ago, we shall see abun- 
dant reason for self-gratulation. Ninety years since, her 
entire production of iron did not much exceed that which is 
now made in the Slate of New Jersey. In 1802, witliin the 
limits of a single generation, her furnaces were less in number 
than those now existing in the United Slates; and their pro-l 
duclion not more than will be made here during the present^ 
year — and this without availing ourselves of the means to 
which she is indebted for the extraordinary change which this 
comparatively short period has effected. We have the benefit 
of her experience — we can command her skill, if it be 
necessary — we have the mineral fuels, which have done so 
much for her, in unlimited abundance, when our forests fail — 
our citizens yield to none in enterprise and ingenuity, whea 
adequate rewards for the exercise of those qualities are held 
out — and, knowing this, with the experience of our rapid 
progress in the last two years, furnishing, as we now do, mon 
than three-fourths of the entire consumption — is it, we repeat, 
extravagant to assert, that we are fully competent to supply 
our own wants, and furnish a surplus to minister to those of 
our neighbours 1 

" In conclusion, your committee cannot refrain from the 
«xpression of the gratification which the result of this investi- 
gation has afforded them. Deserted by the Government, and 
deaied that protection which, at the close of the late war, was 
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freely granted to almost every other intereat— this important 
branch of domestic industry, eo essential to the prosperity, if 
not to the existence, of all others, and bo closely allied to real 
national independence, seemed threatened with absolute es- 
tinction. A wiser policy, adapted to a later period, aided by 
the unconquerable spirit of American enterprise, has raised it 
from compaiativG insignificance to the elevated rank it now 
holds i and to maintain it in which, it asks, as it believes, no 
sacrifice from ite fellow-citizens engaged in other pursuits. 
Grateful for the consideration which its well-founded claims 
upon their Justice, after years of delay aud suffering, at last 
obtained, it is now returning to them the full measure of 
benefit, which it has received at their hands, and will continue 
to protect them, as heretofore, from speculation and monopoly 
from abroad — should it not a second time become the victim 
of that unnatural policy, which cherishes foreign, while it 
neglects and destroys our native industry. 

" By order of the committee, 
^ " B. B. Howell, Secretary." 

SDPPtBMENTAI, BEPOHT. 

" Before separating, the committee instructed the secretary 
to make a further reporl, of any facts that might be received 
in time, for the permanent committee. In conformity there- 
with, he has now to state, that Mr. Peter Townsend, who was 
delegated by those engaged in the manufacture of iron in this 
city, to visit all the establishments in this State, and those 
east of it, has returned, and reported the result of his exami- 
nation ; by which it appears that, in New York, there are in 
operation, of blast furnaces, not included in the estimates of 
the above reports, 8 ; in Connecticut, 3; and information from 
various other places enumerates furnaces, not before known, 
to the number of 26; in the whole, 37 additional furnaces, 
making, of pig-iron and castings, 26,250 tons, and a large 
□umber of forges employed in converting the pig into bai^ 
iron. 

" There are returns also of thirty-two bloomery fires, in 
situations where it was not before known that any existed — 
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making thirty tons each per annum, or nearly 1000 tou 
yearly of bar-iron by this process; and the returns brought 
by Mr. Townaend show that the committee estimated thia 
kind of iron nearly 1000 tons too low in the districts which 
he visited. 

" The result of the whole would be, if 20,000 tODs of the _ 
above pig-iron be converted into bars — 

Bir-iron 14,385 la 

Bloomed l»fiion,s..l»vB 1.960 

BBr-iron, pot furmer slalemeDls 96,621 

Tout af bar-iron made in the Unileil Slalci, igteetblj 
(0 the iDrDmiiuoii received by the commitlM to tbii 

diM 113,860 , 

" Stated in pig-iron, it would be — 

Former ilatemenl ■■•• 163.642 , 

Pig-iron >Dd cutiDgi, » above 25.3.S0 

Bloomed bar-iron, equal lo 3.744 

Total of iron equallopig-lroD 191,536 

" The value of which, according to the mode of estimatiooJ 
already explained, would be 13,329,760 dollars. 

" It is hardly necessary to add, that these additional fact 
BtrenglhcD all the inferences and calculations heretofore mac 
by the committee. 

" B. B. HowBLL, Secretary! ' 

" New York. November, 1831." 

No alteration in the tariff was made until the succeeding 
session, when an Act was passed, and approved by the Presi- 
dent, on the 14th July, 1832—" That from and after the 3d 
day of March, 1833, so much of the Act, entitled ' An Act in 
Alteration of the several Acts imposing Duties on Imports,' 
approved the 19th May, 1828, as is herein otherwise provided 
for, shall be repealed." 

The following are the rates of duty fixed on iron, &c.:— 
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lMnt,lm ind boll, made whallj of in put bj railing 30 pec tan. 

„ in pigi G(i p«t 112 Ibi 

„ call, *eud* oF. wilh oi nichout appendages of wrought 

iron — >uch as handlei, hoopi, &c. (not olItcrniM ipeti- 

e«i) U pet lb. 

„ all oilier ciutiagi of (sol Diheciriic ipecified) 1 

„ roond, or biailen' roda, of 3-16 u 8-16 of an ioch dia- 

melsr iDcluiiie, and on iron in mil oi ipike ccxli, or 

Dsil plalet, slit, raited, ar bammered, and iron in >be«Ui 

■nd hoop-iton, and on iron, ilil, rallod, or bammered (or 

bicd'iiDn, >croll-trDn, ot caiement rodi 3,. 

„ Krap, or old 12 SO per ton. 

„ manufaclnrai, or of which iron i> a coiDpooent pan (not 

oiherwite (peciAed) 3S per Mnl. oJ hL 

„ maaufactaret of, partly iiniihed, aiDis u endiely fiaiihed 25 ., 

„ oriteet nire, not eicte ding No. 14 6 per. lb. 

.. Ditto eiceedingNo. U 9 „ 

„ aqnare wjie, uied for ibe miaubctare of ilretchen fst 

umbrellii, and cal in piecea, not e^iceeding the leoglh 

uted ibeicfore 12 per cent, sd val, 

„ ipikei 4 per ib. 

„ nail*, cut or wiougbt 5 „ 

„ ticka, biads, and iptigi, not eiceeding 16 01. per M SperM, 

„ Ditto ditto eiceediog 16ot. per M S per Ib, 

„ anvils and aachors, and all parti theieof. manufactured 

in whole or in part 2 „ 

„ cables or chaioi. or parti tbereof, naauficlured in whole 

„ mill cranki and mill iioni 4,, 

„ mill >a*i I eich. 

„ blaclumitht' himmeri and tledgei 2 1 per lb. 

„ atei, adtes, bslchelB, drawing knivei, cutiiag knirei, 
rickles, or reaping hoolit, icylhei. spades, shovels, 
iqunres of iron or steel, steel yards, scale beams, ucliet 
chiseli, ticcB. screws, &c 30 per cent. aJ cal. 

,, all ailicle* manufactured in whole of iheel, rod, hoop, 
bol', bar-iron, or of iron-wire, or of which iheel, rod, 
hoop, boh 01 bar-iron, or iron wire, shall constitute iha 
gieilcsl weight, and which are not otherwise specified, 
ahull pay the lame duly per Ib. that is charged on sheet 
rod, hoop, boll or bar-iron, or iron-wire, of the above 
nuQtber lespeclively, but the duty in no case to be inoie 

than 25 

Stiel 1 60 per 1 12 lbs. 

„ manuracMres of, or of which steel is a component pail 

(not otberw be specified) 25 per cent, ad vaJ. 
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This alteralion in tlie tariff was far from being satisfactory 
to the Stale of Soutli Carolina, which pereisted in opposing 
these laws, on the ground that it was unconstitutional to im- 
pose taxes for the purpose of protecting particular interests. 
They called a convention of the State, for the purpose of 
declaring the tariffs of 1828 and 1^32 null and void within ita 
limits; and this was not only done, but the Legislature was 
directed to paes laws prohibiting the collection of duties, and 
punishing any person nho shall dare to do so after the 1st of 
February 1833. The other Southern States refused to take 
part with South Carolina, preferring the constitutional course 
of applying to Congress again for a further reduction of the 
tariff. 

On the 4th December. 1832, the Congress met, and 
message of the President (A. Jackson) — at all times a subji 
of interest and curiosity — was this year expected with raoi 
impatience tlian usual, from the events which had lately takes] 
place in Suuth Carolina, and the menacing attitude of other 
southern sections of the Union. U was naturally imagined 
that the President would be compelled to take notice of such 
angry dissensions, combined wilh threats of resistance, and 
that he would detail the measures which Government had 
already taken, or intended to take, to allay discontent, or to 
ensure obedience. 

The message, as will be seen by the following extract, 
not disappoint these expectations. After alluding to 
foreign relations of the Republic, the President frankly entei 
upon the question of the tariff, and expresses his disapprol 
tion, both of the principle on which it is founded, and 
excessive duties which it imposes: — 

" I cannot too cordially congratulate the Congress and my 
fellow- citizens on the near approach of that memorable happy 
event — the extinction of the public debt of this great and free 
nation. Faithful to the wise and patriotic policy matked out 
by the legislation of the country for this object, the present 
administration has devoted to it all the means whieh a floa- 
rishing commerce has supplied, and a prudent economy pre- 
eerved, for the public Treasury. Witliin the four years for 
1 
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which the people have confided the executive power to my 
charge 58,000,000 dollars will have been applied to the pay- 
ment of the public debt. That this has been accompliiilied 
without stinting the expenditurea for all other proper objects, 
will be seen by reference to the liberal provisioD made, during 
the same period, for the support and increase of our means of 
maritime and military defence — for internal improvements of 
a national character — for the removal and preservation of the 
Indians — and, lastly, for the gallant veieians of the Revo- 
lution. 

" The final removal of this great burden from our resources, 
afibrds the means of further provision for all the objects of 
general welfare and public defence which the constitution 
authorises, and presents the occasion for such further reduction 
in the revenue as may not be required for them. From the 
report of the Secretary of the Treasury, it will be seen that, 
after the present year, such a reduction may be made to a 
considerable extent, and the subject is earnestly recommended 
to the consideration of Congress, in the hope that the com- 
bined wisdom of ibe representatives of the people will devise 
such means of effecting the salutary object as may remove 
those burdens which shall be found to fall unequally upon 
any, and as may promote all the great interests of the 
community. 

" Long and patient reflection has strengthened the opinions 
I have heretofore expressed to Congress on this subject, and 
I deem it my duty, on the present occasion, again to ui^e 
them upon the attention of the Legislature. The soundest 
maxims of public policy, and the principles upon which our 
Republican institutions are founded, recommend a proper 
adaptation of the revenue to the expenditure ; and they also 
require that the expenditure shall be limited to what, by an eco- 
nomical administration, shall be consistent with the simplicity 
of the Government, and necessary to an eflicient public service. 
In effecting this adjustment, it is due, in justice to the 
interests of the other Slates, and even to the preservation of 
the Union itself, that the protection afforded by existing laws 
to any branches of national industry should not exceed what 
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may be necessary to counteract the regulations of foreign na- 
tions, and to secure a supply of those articles of manufacture 
^-essential to the national independence and safety in time 
of war. If, upon investigation, it shall be found, as it is 
believed it will be, that the legislative prelection granted to 
any particular interest is greater than is indispensably requi- 
site for those objects, I recommend that it be gradually di- 
minished, and that, as far as may be consistent with these 
objects, the whole scheme of duties be reduced to the revenue 
standard as soon as a just regard to the faith of the Govern- 
ment and to the preservation of the large capital invested in 
establishments of domestic industry will permit. 

" That the manufactures adequate to the supply of our 
domestic consumption v>ould, in the abstract, be beneficial to 
our country, there is no reason to doubt ; and to effect their 
establishment, there is, perhaps, no American citizen who 
would not for a while be willing to pay a higher price for 
them. But, for this purpose, it is presumed that a tariff of 
high duties, designed fur perpetual protection, has entered 
into the minds of but few of our statesmen. The most they 
have anticipated is a temporary and generally incidental pro- 
tection, which they maintain has the effect to reduce the price 
by domestic competition below that of the foreign article. 
Experience, however, our best guide on this as on other sub- 
jects, makes it doubtful whether the advantages of this system 
are not counterbalanced by many evils, and whether it does 
not tend to beget in the minds of a large portion of our coun- 
trymen a spirit of discontent and jealousy, dangerous to the 
stability of the Union, 

" What, then, shall be done? Large interests have grown 
tip under the implied pledge of our national legislation, which 
it would seem a violation of public faith suddenly to abandon. 
Nothing could justify it but the public safety — which is the 
supreme law; but those who have vested their capital in 
manufacturing establishments cannot expect that the people 
will continue permanently to pay high taxes for their benefit 
when the money is not required for any legitimate purpose in 
tha idniinislratioo of the government. Is it not enough that 
2 
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Uie high duties have been paid as long as tlie money arising 
Grom them could be applied to the common benefit in the 
extinguishment of the public debt? 

Those who take an enlarged view of the condition of our 
country must be satisfied that the policy of protection must 
be ultimately limited to those articles of domestic manu- 
facture which are indispensable to our safety in time of war. 
Within this scope, on a reasonable scale, it ia recommended 
by every consideration of patriotism and duty, which will, 
doubtless, always secure to it a liberal and efficient support. 
But, beyond this object, we have already seen the operation 
of the system productive of discontent. In some sections of 
the Republic its influence is deprecated as tending to concen- 
trate wealth into a few hands, and as creating those germs of 
dependence and vice which, in oilier countries, have charac- 
terized the existence of monopolies, and proved so destructive 
of liberty and the general good. A large portion of the people 
in'one section of the country declares it not only inexpedient 
on these grounds, but as disturbing the equal relations of 
property by legislation, and, therefore, unconstitutional and 
unjust. 

Doubtless, these efTects are in a great desree exaggerated, 
•nd may be ascribed to a mistaken view of the considerations 
which led to the adoption of the tariff system ; but they are, 
irtheless, important in enabling us to review the subject 
with a more thorough knowledge of all its bearings upon the 
great interests of the Republic, and with a determination to 
dispose of it so that none can with justice complain. 

" It is my painful duty to stale that, in one quarter of the 
United States, opposition to the revenue Jaws has risen to & 
height which threatens to thwart their execution — if not to 
endanger the iniegrity of the Union. Whatever obstructions 
may be thrown in the way of the judicial authorities of the 
general Government, it is hoped they will be able peaceably 
to overcome them by the prudence of tlieir own officers and 
the patriotism of the people. But should this reasonable 
reliance on the moderation and good sense of all portions of 
our fellow-citizens be disappointed, it is believed that the 

82 
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laws themselves are fully adequate to the suppreGsion of Euch 
attempts as may be iDimediately made. Should the exigency 
arise rendering the execution of the existing laws impracti- 
cable from any cause whatever, prompt notice of it will be 
given to Congress, with the suggestion of such viewc and 
measures as may be deemed necessary to meet it," 

The resistance of the people of South Carolina to the fiscal 
laws of the Union, threatened the Confederation with an im- 
mediate civil war, or with a political separation. To ward 
off such a catastrophe, the President issued a proclamation 
against the revolters of the refractory State, and, at the saioe 
time, ordered his ministers to introduce into the Legislature 
measures which might prevent the necessity of resorting to 
violence. 

These measures were a tariff bill, sanctioned by Govern- 
ment, which was reported with all convenient speed in the 
House of Repr3sentatives, obviously designing, by the satis- 
factory reduction of duties before the 1st of February, to 
deprive the inhabitants of South Carolina of all pretext for 
putting into execution the great project of resistance which 
they had fixed for that date. On almost all manufactured 
articles the reductions were considerable.' The other mea- 
sure was a. bill introduced into the Senate, for more effectually 

' On iron, ia ban or bolU, not manufnclurcd in whole or id pan bj rolUog. a 
duty at and after ill e rale of IS dollars Ihe Ian, until (lio 2d day oF Marcb, 1831, 
iacluiive — and Iheieafler a duty at and after llie rale of ladollirt cLeton. 

On bar and boil iron, made whoKy oi in part by tolling, a duty at and after th« 
TaUot 30 dollars the lOD, unlil the 2d day of March, 1834, inciiiBive—and Uieieahnt 
■ daty of 34 dollars Ihe idd, provided that all iron in lEabs, blooms, or other foim tcM 
finiahod than iron in ban or bolts, and more adianced than pig-iron, except cailiDgt, 
ahall be rated as iron in bars sod bolls, and pay duly sccoidmgly. All scrap atid old 
irtm ihall pay a duly of 13 dollin SO cents, ihs ton. Nothing shall be deemed old 
tniD that hai ddI been in actual use, and Gl only lo be reman ufaclu ted i and all 
pictei of iion. eioept old, oi niore Ihan (In inchei ia length, or of suBicient leuglb U) 
be mad* inio tpikei and boUi. ihall be rated at bar, bolt, rod, or boop-irun, at ih* 
MM may be, sod pay duty arcordinglj. All manufactures of iron, partly fiaithad, 
llnit pay ll)« aaine talei of duty ai if entirely finiihed. All lesiels of cast-iron, and 
ill OUtiog* of irUQ, with handles, rings, hoops, or other addition of 
ahill pay the sama ralet of duty ai if made entirely of caiLiron. 

Ooiran.io pigs, a duty at and aflat ll.e ralo of 50 cents, for eretyliaiha,* 
■Mil lh« M day of Match, 1S34, iticluiiie — aitd theieafier a duly at 
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enforcing the duties of customs, so long ae they ehould be 
exacted. 

The State of South Carolina extended the t«rm from the 
Iflt February to the 3d March, to give an opportunity for the 
passing of some satisfactory measure by Congress. 

The bill for the regulation of the tariff was disputed in the 
House for nearly two months — it was opposed by both par- 
ties, aod could give satisfaction to neither. The permanent 
committee of the New York Convention drew up a series of 
resolutions against it; and the committee on agriculture, 
who had been instructed to inquire into the influence which 
the encouragement given to the manufacturing interests of the 
State, had upon the interests of agriculture, and upon the 
purchase and settlement of the unseated lands of the Common- 
wealth, also reported against the reduction of duties.* In the 
Senate likewise the Enforcing Bill raet with great and violent 
opposition. The session was drawing to a close and nothing 
had been done. The termination not only of the session, but 
of the 22ti Congress, was to take place on the 2d March ; 
■ad though a new election, and a long interi'uption of legis- 
lative labours were to intervene, nothing had been effected to 
pacify the plantation states, or to quell the threatened insur- 
rection in South Carolina. Under these circumstances, Mr. 
Clay, alarmed at the view of pohtical affairs, brought forward 
a new tans' bill in the Senate, which met with the support of 

TUeor40 centi. for e>etj 1I211». ntighl. On cait-iroa veuels, and all other cast- 
log* of iron, b dutj al and sftei [he rale of I cent, the pound. 

Od iteel mdutj al aad arierthc ralo or 1 dollar SO cents. Toi ciery II2lbi. weight. 
nDtil the 3d da; of March, 1834, inclusiie— and thereafter k duty oF 1 dollii for 
trvy liaibi. "-eight. 

On maDUfactDret of iron and of itwt, tiol herein ennmerBled, there ihall be iciied, 
collected. bdJ paid, the leiersl roleg of duty provided by eiistiiig laws, until the 2J 
day ofMsrcb, 1834. iocluiiTe— and thetearter the loneit rale of duty which ihould 
hive been payable on the ome, either under Ibe Act af the 27th of April. 
1S16, entitled "An Act to regulate the Duties on Importi and Tonnage j" or by 
Tirtne of the Acts of the 13ih of July, 1832, entided " Ao Act to alter and annul 
the leiteral Acti irnpoiing Duties on Imports." 

• Then it aothiog of coosaquence in lbi> report beyond what ha. been already 
introduced in the report of the CooKenlion. from which it it evidently drawn up. 



Mr. Calhoun, tbe senator from South Carolina, and of olhei 
senators from the southern section of the Union, being W- 
dially received as the pledge of peace. 

It was entitled a bill " To modify the Act of the Uth 
July, 1832, and all other acts imposing Duties ou Imports" 
The first section fixes all duties at 20 per cent, ad valorem, 
after 1842. 

" That from and after the 3Ut day of December, 1833, ia 
all cases where duties are imposed on foreign imports, by the 
Act of July 14th, 1832. entitled ' An Act to alter and amend 
the several Acts imposing Duties on Imports," or by any 
other act, shall exceed 20 per cent, on the value thereof, one- 
tenth part of such excess shall be deducted ; from and atler 
the 31st day of December, 1835, another tenth part thereof 
shall bo deducted ; from and after the 31st day of December, 
1837, another tenth part shall be deducted; from and aftet 
the 31st day of December, 1839, another tenth part thereof 
shall be deducted ; and from and after the 3lst day of De- 
cember, 1841, one-half of the residue of such excess shall be 
deducted; and from and after the 30th day of June, 1842, 
the other half thereof shall be deducted." 

This bill, as well as the Coercion Bill, passed both Houses, 
and were approved by the President on the 2d March, 1833. 

The statements of the votes on the two measures are ioi- 
porlant, as indications cf the complete separation in comtnei^ 
cial interest and political feeling between the diil'erent sections 
of the great American Union.* It will be seen that the o 

• VoiK IN TUB United SiATtsCoscBUs on TutTiHtmHiiENroitcitiGBi 
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tMtfiff, which is to deprive maniifectariDg industry of all pix>- 
tectioQ after the year 1842, is imposed by twenty-eight out of 



Stste&i Ayes. 

New York 11 

New Jeney 

PenDsylvaoui 4 

I>dawue 

Maiyland 9 



Noes. 


Abieiil. 


.... 19 . 


... 4 .. 


.... 6 . 


... .. 


.... 21 . 


... 1 .. 


.... 1 . 


... .. 


.... . 


... .. 



.. 34 
.. 6 
.. 26 
. 1 
.. 9 



24 



47 



Virgioia 20 

North Carolina 13 

Sooth Carolma 9 

Georgia 6 

Alabama 3 

Misaiisippi 1 

Loniiiana 3 












5 

0* . 
. 

. 

1 . 
. 
. 
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. 21 
. 13 
. 9 
. 7 
. 3 
. 1 
. 3 



55 



57 



Kentucky 12 

Tenneiiee 9 

Ohio 7 

lodiaDa 2 

IlliDois 1 

Misioari 





6 
1 

1 






1 







12 
9 

14 
3 
1 
1 



31 



8 



120 84 

ENPoacnco bill. 



States. Ayes. 

Maine 7 

New Hampshire 4 

Massachusetts 13 

Rhode Island 2 

Vermont 5 

Connectient 5 



Noes. 

. 

. 1 

. 

. 

. 

. 



8 

Abeent 
. 
. 1 
. 
. 
. 

. 1 



40 
212 

Total. 
7 
6 
13 
2 
5 
6 
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New York 27 

New Jeney 

Pennsylvania 24 

Delaware 1 

Maryland 8 



60 



3 
3 
1 






4 
3 
1 

1 



9 



39 



. 34 
. 6 
. 26 
. 1 
. 9 



76 



♦ Add Speaker (SteYenson), who did not vote, of course. 
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tliirty-eight votes in the Norlliem States, and by forty-seven 
out of seventy-one in the Eastern, while, in tlie Southern, it is 
supported by fifty-five out of fifty-six, and io the Western by 
thirty-one out of thirty-nine. On the contrary, it will be ob- 
eeryed, tliat the Enforcing Bill was supported by thirty-aix 
out of thirty-seven votes in the Northern, and by sixty outn 



SlaTes. Ajti. 

Vicginii 8 . 

North Carolina 9 . 

Sou Ui Carolina 3 . 

Georgia 1 

Alatnini . 

Miiaiuippi . 

Lotiimiia 3 . 



AbaenL Total. 



llliaoii 



149 



312 



On ihe pantge or th« Eofoicing Bill in lh« Senile there wu but one vol 
negative— ill at of Mr. T^ler, of Virginia : fifteen unalon were ibsent— vii. Meun. 
Seymour, of Vennonti Smith, of Mai;land ) Brown and Mangun:!, of North Caio> 
lioai Calhoaa and Miller, ofSoulb Carolina; Ttoup, of Georgia ; King and Mooit, 
oTAUbuua^ Black and Poindeiler, of Mitsijuippi ; liibb and Clay, of Kentacky i 
and Benton and Buckoer, of Missouri. Aliout eight of Ihese geal)emeo, hid they 
been pietent, would have voted against the bill. 

Bringing logetber tbe votes in the Senale and Ilouie of RepieaentaiiTei 
*itw, tbej i^rd ihe following results :— 

Slates. Ayei. Noes. Ayes. Now. 

New England 16 34 .... 38 1 

Middle Slates, including New York 33 63 ..., 69 ,.,. 7 

Sonlhero 67 .... I ....28 ....38 

Wetlero 37 ..,.13 ,...37 .... 7 

151 100 1T2 48 
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Bixty-seven in the Eastern States, whilst its opposition in the 
Southern was reduced to thirty-two out of fifty-six, and in 
the Western to seven out of thirty-six. 

The President stilt continued to make preparations for com- 
pelling the South Carolinans to obey his authority, but his 
instructions to the officer in command at Charlestown proved 
bis moderation of temper, aud his anxious wish for an amicable 
adjustment. And this object was attained ; the passing of the 
Tariff Act gave great satisfaction ; tiiey considered it as an 
abandonment of the existing system, and an engagement that 
industry should faeuceforward be released from all fiscal 
regulations. The South Carohna Convention for organising 
resistance to the enforcement of the tariff, in consequence 
resigned its office, and by the following "ordinance" nullified 
its own nullification acts. 

" Whereas, the Congress of the United States, by an Act 
recently passed, has made such a reduction and modification 
of the duties on foreign imports as amounts substantially to 
an absolute reduction of the duties to the revenue standard ; 
and that no higher duties shall be laid than may be necessary 
to defray the economical expenditures of the government : 

" It is, therefore, ordained and declared, that the ordinance, 
entitled ' An Ordinance to nullify certain Acts of the Con- 
gress of the United States, purporting to be Laws laying 
Duties on the Importation of Foreign Commodities,' and all 
acts passed in pursuance thereof, be henceforth deemed and 
held to have no force or effect, provided that the Act, entitled 
' An Act further to alter and amend the Mihtia Laws of this 
State,' passed on the 20tb day of December, 1832, shall 
remain in force until it shall be repealed or modified by the 
legislature." 

In conclusion, we will take a brief review of the principal 
facts recorded iu this portion of the history. Tiiere is no data 
by which we can ascertain the quantity of iron produced in 
the United States prior to 1810. At that time, according to 
the official returns, the quantity of bar-iron made in this 
country was 24,471 tons, then valued at 2,640,778 dollars, of 
which 10,969 tons were made in Pennsylvania. From that 
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time to 1830, the quantity hnd increased to 112,866 tons; ia 
addition to wliicli, '2ci,'25i) tuns of ciisCings were also made — 
tlie value of both amounted to 13,329, 76U dollars : iu making 
this qaantity, 29,254 men were employed, and 146,273 sub- 
sisted, whose annual wages amounted to 8,776,420 dollars, 
and that in their support the farmer furnished food to the 
value of 4,000,490 dollars. 

The average quantity of hammered iron imported into the 
United States from 1821 to 1830 was about 26,200 tona 
annually, and of rolled iron about 5600 tons — making together 
31,800 tons, valued at 1,762,000 dollars. The whole quantity 
of hammered and rolled iron consumed in the United Slates 
in 1830 may be estimated at about 144,666 tons. 

The value of the various foteign manufactures of Iron con- 
sumed in this country, on an average, from 1821 to 1830, WB9 
about 4,000,000 dollars yearly — making the whole amount of 
foreign iron and its manufactures annually consumed in the 
United States— aay 5,762,000 dollars. 

If the whole quantity made in the United States in 1830 
were computed in pig-iron it would amoimt to 191,636 tons 
< — produced from 239 furnaces, averaging fifteen and a half 
tons e«ch furnace per week — two-fifths of this quantity were 
made in Pennsylvania. 

"The quantity made in all the States in 1837 maybe 
taken at 250,000 tons."* t 



fiuri|fl 



■ E«r»cl of a lelter from Iiaic Lea, Esq., \o Mcholaa Biddle, E«q., dated Phili- 
delphia, 4lIi April, 1838, and prioled mtlie "ColDniialioa Heiald," al PEiiladclpbit, 
SSib ApHI, 1938. 

f The follawing ii an eilroFt from the Mematial of the Ci^KDi of Lancatlsr Citf 
•nd Coonly, id llie SLaK of PenaiylvuDiii. preienidd 10 ihe Senale and Houu of 
BapraSDlalirci ol ihs United Staus, in Cangreu aisemblcd, and embodied ia Ihe 
Beport or « Selccl Commillec lo whom wai rerinol " to much of (he Fiecutive 
connuiiicatian at lelaMa to the eiiebUshmeDt of a National Foondry for CaooM, U 
ht conitnan M iba service of iha Atmj and Naij at (be United SlaMa.' 
Read, Jinuacy 13, 1839. 

nHitlJonmirabliititSnaleandHouittffltepruentalivttuflhtUniledStgk 

"The memariil uf ibe lubwtiben, ciliieDioftlieciif of Lanculer, i 
P«Mt}hwil, r«>p«Cirully lapnxtiU : 



r 
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" ThM ihtj haia obnnxd. with great uliirKDoa, tbe neanWBAtiM b]t li>a 
•^rciii]tat War, in hii lul anauil ttpon.Drihc e$ublUbatenlor>iutioot1 tmadr/ 
foe lU yuambeiara of caonon hi tbe sie of ihe insir tad Dairy of ibe Uniled 
Slales ) ind believing, that if cained inlo tffi-cl. il »iJI ntiatially promole Ihe 
poblic ifllemlt, fhtj mprcirully »(|u»l ill adoplion by CoogiGii. 

" Tbcy beg Itraie >]» la lU^eit the adianlagei poucued by ihe ciiy of Lanciiler 
aa ■ lile fof ihc piopo«ed foundry, ll is tilualed in the heul of a feiiile. kcII-cuI- 
tirilnl, and populcoi countiy ; removed from all danget of attack by > foiaign foe. 
yet lafliciently nenr Ihe KiUiird la aflord wnple facihlin lot apeedy comtnDaicaiioD 
with it, at aerenl pmnli. ComwHcd by id inland walet-rnninniiicitian with Iba 
lhre« prioeipal pons of Philjdelphii, New Yorii, and BaUiinope, luid alao with 
Pfailadelpbia by riil-ioail, the laeaas of tiaDspoitalion la ibeie poititi, and to tlie 
naty yard al Norfolk, are ample. 

" (.aocaslec fonnly (urniihei an incjhsustible quinlily of iron ore, aupplyinj 
cloTeD futnacaa within ili bordvia and in iti immediate lic^inity : ihe iioo ia pro- 
DOunccd by compelenl judget to be niperioi lo any other knowii, in iha quilitiea 
requiiite foi Ihe manufutuie of cannon. Tbe coanly la well anpptied with wood, 
•nd the city il CDnnecled by canali and rail-roads with the immeoie coll regiona of 
Pennaylfania. All Ibe maleiials wanted for conducling curb an establiihmeni cat) 
be obtained »1 LancaU«i, wilb t1« giealeit facility and at Ihe leaat eipenae ; and 
Ibc abnndaol aupply of water, and ibe remarkable liiallhincia of ita ]ix;ilian, are 
■draDtagea not to be oretlooked iti the KleclJoa of > ■i<e for the contemplated 

"At amoro remole diitaoce, but eaiy of acceii, by canali and rail-roadi. it 
would be Taally grealet al Ihe lite propoied for tlw aieclion of a National Foundry 
DMt iho debouche of the Cooeifoga river, in Lancniler county, into Ihe wa ten of 
the river SuHjuehanna, and the Sutquehaana and lido-waler canali, Wrminalrng at 
Uavte-de- Grace, in Maryland. 

"ITie probable average coil of coal wonid be from 3 d.a. lo * dol. per loo. LoM 
ofpiE.n,et.l.«y30J„.p„,o,,. Waler-powo. from 13 to 25 feel. D«.dtb of 
ri.e,:280 feel. Il i. con.Un, and believed lo be abund.m. UnUnce to l,d,.w«« 
. ™, ■, 1 . . ,■ .■.,. in theneiEhbouthood, wilhia 

■boulSSmila. A great abundance of iron ore e«'s" '" ' " 

. „n. i „d .i,hi. ,i,K, „ii„ ,b. K., pis-".»i i- -'"••■ '"•"*' '■"""■■ 

.Ucb mm u, U» Pl,il,d.l|,li. m.l.l. „|,i„„d ol ... ii 

■■ Tb. coualj Df UncBiter a ... <it llie mM" <^'"'' '"^ b J ( 
U« Sul. .[ P..„,l...i.. P,.™i.„ .b.,. •■"'•"'"„ ■Ji...b;..,ibl., ..d bl 
■• Tb. ,...U,, ..d ,.,li,, of i,.» ».» .. >-'"'~„'°„„ .b.„j. i. a, 1.^ 
tbe be*! denripiion foi the purposea of a Fovnilry. ^jnEo mine* liluate al a 

diato virinily. Tbe pig-melal, made f<o™ '^l, f^-fcu^dry pnrpole.. thucome. 
fiauoco of aboul eight milei,i>canudeie<l l>>e <>^* '" 

lo Ihe Pbitadeiphia market. ..MoeiJ » t*'*"" '** "^ 80 mile* 

"The oeaieit coal.fickl, now eilfo«*e'y ""Tby =•"•'•■ "*'• »l» !*»>"»« Md 
diatanl, and acceiiible by a ihort rail-toad, ■"" ^,4„d. V«na of c«l wc n^ 
eaiieal of igDicion of any nmtaiaciW coal je' Con*!"** ""*•• With pre^ot 

Opening much nearer and wilhia a few toiiet ol ^ ^ 4 in. p" IWt 

faciliiiea, coal could be delivered at » co»» "* *7"iii»B*'»'"'*' "***"■ ** **"•«» vl 
r of fuiaacea. 
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aboat 50 miles from Lancaster, all now ia active operation, is one bimdred 

and two." 

Furnaces, forges, and rolliog-miUs in Lancaster county, Pennsylvania : — 

Average per 
No. ToUl Make. Furnace. 

Tons. Tons. 

. 29 30,700 1058 

. 59 12,615 

. 14 not given. 

102 Total number of iron manufactories within 
a range of fifty miles. 

The make of three forges not given — two furnaces building. 



Furnaces 

Forges 

Rolliog-miUs 



OTDEB COUNTRIES IN EUROPE ; 



CHAPTER XII. 



OTHER C0UKTKIE9 IN BUROPB AKj 



Belqiuu. — This country, formerly comprehended in ilie dis- 
trict of Gaul, Deeds not for our purpose the recapitulation of 
early and obscure accounts of what in our days we find 
carried out so efficiently and scientifically in the manufac- 
turing of iron. With a view, therefore, to condeusation, 
having already in our chapter on France touched upon remote 
periods, we now pass at once to notice the present era. 

The whole of the iron produced in Belgium is consumed in 
home manufactures of cutlery, hardware, &c. — none of the 
raw material is exported. In the year 1822 there was placed at 
the disposal of the king an annual sum of 1,000,000 florins for 
the encouragement of industry by premiums, loans, and other 
means. We shall not notice any of the minor instances of 
the useful application of this fund, in the way of loans of 
capital, but shall mention the assistance atforded to Mr, 
. Cockerill, an Englishman, on account of the more general 
effect which the encouragement given to him was intended to 
produce. The first object was to improve the method of 
smelting and manufacturing iron in the mining districts ; for 
that purpose Mr, Cockerill had been invited by the king to 
settle in tlie neighbourhood of Liege. He received a very 
large sum, by way of loan, in order to assist him in the ex- 
tension of his works; coupled with a condition that the iron- 
masters of Liege and Namur should have liberty to go there, 
to leam the true piinciplts, and the latest improvements in the 
art. The unremitting industry of Mr. Cockerill formed a 
large establishment for machinery of every descriptioQ, one 



I 



270 HIHTORT OP THE IRON TRADE. 

of the most perfect establishments in Europe* BelgiuED is 
now celebrated for its iron manufactures. In 1822 there were 
93 furnaces, 20'> forges, 08 hammers, 19 foundries, aod 
17 rolling mills, producing of wrought iron about 500,000, 
and of cast-iroQ about 100,000 quintals.f 

Id 1835 the minister of commerce, in a report to the King, 
stated that in the provinces of Namur, Haiuault, Liege, and 
Luxembourg there were 96 furnaces, 200 forges, and more 
than 20 rolling mills, amongst which are 7 on the English 
plan. 

The rolling mills produce tbe following quantities perl 
annum: — 

liegg 2000 Tan*. 

Scning 3000 „ 

Aco« 2000 „ 

Jvei 2800 „ 

F»yl 3000 „ 

aiaidjieonH SIDO „ 

15.700 Ton*. 
A report, addressed to tbe Chamber of Deputies in IK 
states : — 

B9 fiirtiBcei ia work. 



The coke furnaces produce from three to five times as mudiil 
as the charcoal. 

Total produce 1,350,000 quintals. 

Isle of Elba. — Ancient Ilua is about nine miles long and 
three in breadth, and has been remarkable from early anti- 
quity for its metallic productions, particularly ores ofiroo, often 

■ Timtt pper. 7 ApKI, 1B40.— Liquidalian de John CwUiUl ■ Llige. Saf ij 
pnipaailiDO de M. Jolin Cockeiill. el de I'avis de MM, let Cammiuairei la Suid^f 
k public est itiranD^ que I'Eiablisumrnl ie Seraiog. silu^ pirs de Li^ge, ten V^t 
<mVenlePub!iqMla30AfriI, 1840. Li*go, le ler Ayril, 1840. P« dirfg,ti<*, ' 
It Seci£liire ile li Cammiiiloa, L. Tremp'ter. 

Liege, March 10. — The csle ot Mr. Cockerill'a esUllUhmeot, compriiing two 
loti, Ibe lit, Setoiot; and iU dependfacica ; Sd, the house st Licge and tboH of 
Spa and Tilleur, could ddI be eHecled to day, as had been announced, i 
tailing appeared. — Bniueii pap«i, Maich 13, 1841. 

t AUhiI 330 Ibi. 
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crystallized and mingled with native Prussian blue. Tlie 
chief mine is that of Rio, worked like a quarry, in the east- 
ern part of the isie ; but as there is no water, it ia smelted 
near Piorabino. Ferber, 1772, himself a Swede, says that 
the iron ore of Elba is equal to that of Sweden. " It is not 
found in veins, but in a large hill or mass of solid ore, 
Burrounded with granite mountains. Tliey dig it not in expen- 
sive mines, but in quarries; but these people are greatly de- 
6cieDt in its smelting and preparation, which I have also 
observed in the iron magazine at Florence. The iron ores are 
exported from Elba to the Roman and Tuscan dominions." 

MoDENA has iron foundries near the Apennines. 

Switzerland. — ^The chief mines of Switzerland are those 
of iron, in the country of the Sargans. 



AusTBiAK Dominions. — In tbis improving empire, the 
iron of Styria supplies the finest steel ; it is chiefly found at 
Eisenerst and Vonderberg. Tbe former in the district of 
Ensthal, so called from the river Ens. These mines were 
discovered in 1712. Slyria also affords coal at various places. 
On the east extends the Duchy of Carinthia, also yielding 
excellent iron ; the mine Friesach, on the north, being par- 
ticularly famous as well as those on the sources of the Lyser. 
Tbe mountain of Erzeberg is a solid mass of iron ore; it 
annually yields 13,000 tons. The total produce of Slyria in 
iron is said to be from 16,000 to 20,000 tons. There are 
200 forges and thirty manufactories, where about 300,000 
sickles and some scythes are annually made (1830). The 
iron mines of Styria have been worked more than a thousand 
years. 

It is difficult to ascertain the extent of the iron produced in 
Styria; the greatest part is consumed in Austria itself, and 
only a small pail exported in the shape of agricultural im- 
plements, and other manufactured articles, to different parts of 
Italy, the Levant, and Africa, within the Mediterranean. 
There is no export beyond the Straits of Gibraltar. Some 
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attempts made to trade to the Brazils and St. DomiDgo fail 
entirely, on account of the cost being much higher than 
of English manufacture. 

It is also difficult to state the extent of the iron produced 
in Carinthia. The Carinthian iron is principally contferted 
into steel, of which the export is considerable, and no>f 
forms the chief supply of the South American mines, where 
this steel, on account of its hardness, is preferred to the Bis- 
cayan steel, which was formerly used. The export of steel 
may be stated at about 1,300 tons annually. 

By Porter's Tables it appears, that the exports from Vd 
nice, during the three years ending 183!, were as follows:- 
1B29. 1830. 1831. 



Ban and Plaiei, cw 


U. 1839 


2960 


BeWen (Slecl) 


. 90* 


1345 


BUuufactuiei 


. 1626 


2179 



Saxoky. — In the year 1837 there were 19 blast fumBcetf 
15 iron foundries, and 31 other manufactories. The produce 
of iron was 99,427 quintals. The iron mines of Dresden are 
very productive. Nor must coal and turf be foi^otten as 
among the mineral productions of this remarkable district, 

Carhiola, or Kbah, has a few iron works. 

Moravia produces iron in great abundance. 



I 

ice 
ire 
as 



Tyrol. — Nasereit on the Verner mountains, about thii 
miles north-weet of Inspruck, is rich in iron. 



Hdnoary. — The iron mines in this country are almost in- 
exhaustible. The best iron is drawn from a mountain called 
K.radek, near Esetnek ; but as this metal is not subject to 
any duty or tithe, the annual produce of these mines is do) 
ascertained. In the county of Goemer, including the di( 
trict Kieinhout, there are 8 great furnaces and 87 sma] 
ones, and 40 forges, which furnish annually 94,200 quintal 
WDrthI,304,240llorins, yet this country is indebted toAustrit 
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for most of their tools as well as their vessels tn&de of this 
metal. 

BoHSMU posBesseii both iron anj coal. 

PacssiA. — Id this kingdom good government has been, 
and still is producing its invaluable consequences of general 
improvement. In the southern provinces theie are consider- 
able foundries of iron. Coal occurs in various parts of 
Silesia. In our introductory chapter we have adduced a 
remarkable fact from the notice of the manufactory of Deva- 
ranne ; and besides the object for which it was there adduced, 
we may here specially instance it, as shewing also the im- 
portance of the manufacture in these improved minutieej 
and the genuine patriotism which originated their introduction. 
The cast-iron ornaments of Berlin foundry are extremely 
beautiful. 

Uamoveb possesses iron, coal, peat, and limestone, the last 
from the hill Kalkberg, near Luneberg. 

Wdbteubcbg, — Iron is found, but was chiefly brought 
from Mont Beliard. Coal is also found. 

Anspach. — In Ihis district the chief mines are iron. 

Nassau. — This duchy has mines of lead, silver, and iron, 
the ore of which is extremely rich, but the quantity wrought 
is not very considerable. 

PoBTUOAL. — There is neglect of the iron mines in this 
kingdom from deficiency of fuel, though coal is found in 
several places, and that of Buarcos supplies the royal foundry 
at Lisbon. 

M. Theodore Virlet, in his General and Statistical Review of 
Metallurgy (Paris, 1837), gives the following statistical table 
of iron produced in Europe : — 
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England (1827) 7,098.000 

France (1834) 2.200,000 

Ru(u»(lfl34) 1.150,000 

Aiutnl(1839) 8SO.0OO 

S»«dea(ia3S) 850.000 

Frnuik 800.000 

The Haiti Mounlucn 600.000 

HolliDd Bad Belgnam 600,000 

Elbt ind IlBlf 380,000 

PiediDont 300.000 

Spun 180,000 

Noiwiy 150,000 

Deamuk 135,000 

Biniii 130,000 

Stianj 80,000 

PoUnd 75,000 

SmOerUDd 30.000 

SBToy 35.000 

ASIA. 
In Chapter IX. we have already spoken of the portioa 
of Asia included in the dominione of Russia. It remains now 
to enter upon the remaining part of that most interesting 
quarter of the globe, where man was first blessed with exist- 
ence. The sacred volume has vouchsafed to inform us in 
many things, for which we may vainly search the writings of 
profane lieathcn writers. We have already in our first 
chapter enlarged upon this part of the subject, in evidence 
that in Asia oriirinated the knowledge of metals and the art of 
mining, and those arts were practised extensively by the early 
inhabttaats, the Phenicians. 



Dahasccs was formerly celebrated for the manufacture of 
■nbres of such superior excellence that they would bend to 
the hilt without breaking, while the edge was so keen as to 
divide the firmest coat of mail, and which are supposed to 
hkve been constructed by a process now lost, of alternate 
layera of iron and steel. 

Tainerlanc, when he took the city in 1400, is said to have 
carried into Persia their best artisia in steel ; but Brocquicrere 
• of the inhabitants of Damascus, in 1432, as still excel- 
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ling in those manuractures. " The Damascus blades are the 
'handsomest and best of all Syria, and their mode of burnish' 

iing them is by rubbing the blade up and down with a Bmall 
piece of wood fixed in an irun, which thus cleans off all 
ineqaaLties as a plane does to wood. They then temper and 
polish it. The polish is so highly finished as to resemble a 
1 mirror." He adds, " There are made at Damascus and the 
ikdjoining country, steel mirrors that magnify objects like 
tjHiming glasses. I have seen some that reflected heat go 
I^Mrongly as to set fire to a plank 15 or 16 feet distant." 

Arabia. — There are mines ol iron in the district of Saadoi 
:in the North of Yemen, but the metal is brittle. There are 
;alBO iron mines in Diarbekr and Siwas.* 

China. — This immense empire contains much iron ore, yet 
Ihey import some iron from Britain and Russia. Fossil 
boal is used generally by the people. Pekin is supplied with 
from the high mountains in its vicinity, and the mines seem 
be inexhaustible. Iron is sold at a moderate price, and is 
inndant. It was the policy of government to discourage the 
irking of ores of copper, silver, gold, and iron. 

Japan. — Iron seems in this country to be scarce; it is how- 
i^er found m the provinces of Mimasaka, Bitoju, and Bisea; J 
Vut they are reluctant either to export or import it for sale. 
Of it they manufacture scimetars, arms, knives, and scissors, 
!|uid various other implements. Pit-coal is found in the 
Itorthern provinces-f 

Sumatra. — There are excellent ores of steel and iron in 
ftbis island. 

' BoBNEO contains iron. 

The Manillas. — Luzon. — Iron is among the products of 
Cthis island. 

■ Niebuht, 135. 1 PJokertOD, Mod. Geog. 
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SiAH. — The Iron mioes iti this kingdoin, called mines of 
steel by Turpin, wonld probably imply a pure iron ore easily 
convertible into steel, or rather perhaps a carbonated ore, 
which however was bo little wrouglit, that wooden anchors 
were used. Near Luovo is a mountain of loadstone, and an- 
other in Junkceylon of inrerior quality. 



The BiBMAK Empire contains abundance of iron ore. 



Ceylon. — Iron is mentioned by Thunberg as among 
minerals of this island. 



i 



Persia. — In this nation the people were much famed for 
their bows, which were the most esteemed of all in the East, 
and abo for sabres finely damasked, in a manner which 
Chardin thought inimitable in Europe; for, not content with 
their own mines of steel or carbonated iron ore, they imported 
from India and wrought it in a particular manner. Their 
razors and other works in steel were also of good workman- 
ship. In the northern provinces there are many mines of 
iron, but the metal is harsh and brittle. Mines of steel ore 
or carbonated iron are also wrought in the same region, and 
are so impregnated with sulphur, that filings, when thrown on 
the fire, flash like gunpowder. 

The following recent interesting notice of the iron mtnea of 
Caradogb, near Tabreez, by Major James Robertson, late 
director of the Shah's ordnance works, was read before the 
Royal Society of Edinburgh. 

"We have no historical record from which to ascertain the 
period at which the iron mines in the district of Caradogh 
were first wrought ; but there is every reason to suppose that 
they were resorted to from the remotest antiquity. The dis- 
trict itself is very secluded, and is of a wild, forbidding 
aspect; it has, without almost any interval, formed part of 
the Median, and latterly of the Persian empire ; and, under 
the rule of native princes, has all along been free from the 
revolutions which have so frequently convulsed Western Asia. 
The iron mines themselves also bear evident marks of anti- 
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qaity. They form large quarry-like excavadoDs, thickly 
surrounded by immeDse tumuli of iron eand and small pieces 
of ore, thrown out in the course of working. Upon a rough 
calculation, foimded on the size of the excavated hollow which 
it exhibits, one only of the numerous iron mines, which abound 
in the district, was estimated by the writer of this notice to 
have now aSbrded above 4,000,000 cubic feet of iron ore. 
Taking the specific gravity of the ore at five, a cubic foot 
would weigh about 300 lbs., and, consequently, seven cubic 
feet would weigh about a ton ; and 4,000,000 cubic feet, the 
total quantity excavated from that mine, would weigh 571,428 
tons. Now, at the present day, 2000 horse loads is a full 
allowance for the yearly quantity carried away, and as each 
horse carries about two cwt., we have a total of 200 tons per 
annum as the exported produce at present. It may be rea- 
sonably assumed that this quantity has, U|K>n an average, 
sever been exceeded during the many ages in which the mines 
have been wrought. Indeed, this estimate certainly exceeds 
the actual average yearly produce; for although a consider- 
able quantity of Russian iron is now imported, to supply the 
increasing wants of the inhabitants, it canoot be imagined 
that, in periods of their early history, the natives would require 
nearly bo much iron as they now do. Upon that assumption, 
and without taking into account the other neighbouring mines, 
it would follow that 2857 years have passed since the soil was 
first removed from the surface of the mine alluded to. Were 
the other neighbouring miues taken into account, the antiquity 
of the whole would be proportionally increased. The writer 
has not by any means stated these as calculations, or as at 
all approximating to accuracy, but still he thinks that, from 
Buch data, fanciful as they may in some measure appear, an 
estimate may legitimately be formed on the very great anti- 
quity of the Persian mines. 

The native smiths are dispersed in small hamlets, situated 

IQ the woods which clothe the sides of the ravines, through 

which the mountain torrents flow into the river Arras (the 

ancient Araxes). The iron which is produced, although sod, 

B IB extremely tough. It is much superior to the Russian iron. 
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with which the greater part of Asia is now supplied, and is 
manufactured chiefly into horse-ahoes and horse-shoe nails, 
for which there is a great demand in Tabreez and the SQ^ 
rounding districts, and among the Kixirds or Nomadic tribes 
who frequent the mountain pastures in summer. The trade 
in it is shared between the Mahomedans and the native Ar- 
menians; and although by no means extensive or deserving 
the name of the " Persian iron trade," it gives employment to 
a considerable part of the population in quarrying the ore, 
burning the charcoal, and transporting these articles to the 
forge. 

"There are numerous mines in Caradogh, affording ironote 
of the most valuable description, and of various kinds; bat 
those held in the highest estimation are the Jewant, Koord- 
kandy, and Maraooly ores. 

" The Jewant Mine is situated in an immense vein of red iron 
ore. This ore, on its fracture, oflen exhibits streaks of prii- 
matic colours, as if at one time it had been subjected to ibe 
action of heat; quantities of iron sand are dispersed in the 
interstices of the vein. 

"The Koordkandy Mine, situated on the summit of a very 
steep mountain, produces rich magnetic iron ore, from a vein 
of great dimensions. The Marzooly Mine also affords excel- 
lent magnetic iron ore in great abundance. The vein in which 
the last is situated runs across the several hills, and is in most 
parts 100 feet in width. 

" In working these mines, the richest pieces only of the ore 
are carried away ; the remainder ia thrown aside. They are 
worked very irregularly, and without concert, as tliere is no 
restriction imposed as to the mode of mining by the govern- 
ment. A few individuals sink a shaft through the rubbish, 
and excavate as much as they require; another party soon 
after arrive, and fill the first hollow up in the course of sink- 
ing another shaft; and in this way the rubbish is repeatedly 
turned over, and gradually subsides, and is consolidated into 
a mass as the ore is removed from beneath — thus forming a 
serious obstacle to any one who might attempt to work the 
vein in a more regular manner. The ore is carried to the 



A«*. 279 

TiIlagM only during the summer, as the depth of the giiow 
in winter readers the mountaiQ patlis impassable. It is there 
retailed to the smiths, who purchase a horse load uf two cwt. 
for about Is. sterling, or lOs. per ton. 

" The ores above described, when smelted singly, produce 
that kind of iron which, by English workmen is culled red- 
short, and by the Persians, salt-iron. The smiths, however, 
by means of a mixture, produce iron of an excellent quality, 
which ihey term sweet-iron. The most common mixture is 
two parts Jewant ore to one of Koordkandy, and two parts of 
Koordkandy to one of Marzooly. 

" Materials for smelting the ore are found in an extensive 
natural forest which occupies the natural parts of the district 
of Caradogh. This forest covers the flat bottoms between the 
mountains, and spreads to a considerable height up their 
sheltered sides, dwindling into dwarf trees and bushes in the 
elevated and more exposed situations. It consists chiefly of 
coppice oak, which springs from the roots of trees cut and 
recut during a long succession of years. This jungle is par- 
titioned among the villages situated on its confines, the in- 
habitants of which earn a livelihood by supplying the city of 
Tabreez and adjoining towns with fuel." 



East Indies. — In the year 1833, an association was formed 
at Aladras, with a view of establishing charcoal iron works, 
upon the Euiopean plan. By a statement * circulated by the 
association, it appears that the magnetic oxide of iron, which 
produces the steel-iron of India, is confined to that part of 
the peninsula south of the parallel of Madras. The ore mixed 
with quartz, "formt mountain masses," and is removed simply 
by quarrying with a crow-bar. "The ore is separated from 
the quartz by pounding and winnowing, and in this stale, 
when ready for the furnace, it contains 72 per cent, of iron, 
and 28 of oxygen; and is absolutely free from any trace uf 
sulphur, arsenic, or phosphorus." "This ore upon a large 

* SlBlemenl or (be oripn, preicDI >(al«, and (utura proipecli of tha Iiuliin Iiud 
uid 8le«l Compaoj, with ■ viiw ef Mleading lU operRtioni, •nil colir|[ii)g hi 
c^iul. JuM I, 1B39. 



280 



OC TBE IRON TRADE. 



average has been found to yield 6S percent, of metal in tbe 
blast furnace." Tlie extent of laud for the supply of fuel in the 
neighbourhood of those situations which may be selected for 
the erection of iron works, " amounts to several millions of 



The works are situated at Porto Novo, a town on the sea- 
coast, about 120 miles south of Madras ; they consist of four 
blast furnaces, a forge, and also a foundry ; the make at 
present is confined to 50 tons of pig-iron per week, the engine 
not being of sufQcient power to blow more than one furnace 
making that quantity. 

This iron is sent to England and converted into steel of a 
superior description ; it has also been tried for all purposes in 
which iron of tbe best quality is used, with satisfactory 
results. In tbe following years were forwarded, 







Bin. 


Pig.. 






T. 


C. qr. lb. 


T. C. qr. lb. 


T. C. qt. lb. 


1S36 





6 


34 5 3 


3 4 3 1 


183fi 


13 


14 3 IS 


59 3 2 a? 


8 14 17 


1837 


273 


S I 1 


57 13 25 


e 3 17 


leae 


489 


4 8 


376 1 14 




1639 






2,232 





i 



In the Himalayas, near Kusshain, a large village of 
Naawur, there are iron mines of micaceous iron ore; they are 
worked by running a horizontal shaft three feet and a half diam., 
into the side of the mountain. The ore is brought out in skins; 
it is pounded and washed, and then smelted ; when reduced 
into small pigs, it is again put into the fire and hammered till 
malleable, all which is done on the spot The furnaces are 
nothing but large clay crucibles, three feet high. When tbe 
contents are fused sufficiently, the impurities are run off Jolo 
the ash-pit, leaving the iron in the crucible. (Major Sir Wi 
Lloyd's Narrative, vol. i. p. 214.) 

In Chapter I. we have already spoken of the mode of smell 
tng iron ore in tbe Himalayas. 



Lahore. — Kunjeet Sing, at his iron works in his capital, 
Lahore, was quite indefatigable in promoting their successful 
(^rations, and be produced there, cannon and fire arms, 
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sabres and knives, of very i 
aderable extent. 



iperior quality, and to a con- 



SOUTll AMERICA. 

Mexico. — Iron, though little used by the ancient Mexi- 
cans, is more abundant than is generally believed, and parti- 
cularly in the " Provincias internas" but is wrought with 
any degree of spirit only when a maritime war has inter- 
rupted the importation of iron or steel from Europe. 

The enormous mass of malleable iron with nikel, near San 
Gregorio. is a natural curiosity, bo exceedingly hard as to 
resist the chisel. 

In the town of Leon, cutlery is manufactured which is 
much esteemed ; it is the Sheffield of Mexico. 



Chili. — Iron is so abundant that there are few rivers in 
Chili which do not deposit a sandy ore of that metal. For- 
merly, by special regulation, iron could not be wrought in the 
Spanish Colonies, but was a monopoly of the parent country. 
Many provinces of Chili have the compact black ore, the 
granular grey, and the solid cubical blue ore, Araucaoa 
contains also excellent mines of iron, supposed to be not 
inferior to that of Spain. 



BSAZIL.- 

there are m: 



-In the Serro de Frio, < 
les of iron very rich. 



the Cold Mountains, 



The first chapter is supplied with some notices by Mungo 
Park. 



GciKBA. — On the western coast, the Foulaha of Guinea, 
are iron mines which are worked by v 



MoBOCCO. — In the ridge of the Atlas, there are mines of 
iron, but they are neglected by the unskilful Moors. 
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CHAPTER XIII. 



PROM THE YEAH 1830. 



Arritihq now at the final chapter, the arrangement, as laid 
dowD in the concluding paragraph of the Introduction, will 
be carried out. The history of the home manufacture from 
1830 up to the preseut period, with remarks upon its state 
and prospects, and the surprising extent of improvements in 
the mode of ope rat ions, will occupy attention. 

The rapidity with which skill, under the tuition of science, 
is advancing production, is not less striking than the novel 
and valuable application of iron to innumerable purposes an- 
faeard of anterior to the enormous supply now always attaio' 
able in the British market. 

The great and increasing importance of the iron trade to 
this country, caused theory and practice to be brought into 
play to discover the best means of improving both the quan- 
tity and the quality of the iron, and the blast furnace under* 
went almost every variety of form, with the exception of thoM 
which have been found moat beneficial in the present day. 
The old charcoal furnaces, from 12 to 18 feet high, or where 
a good water power exieted, even 28 feet, gave place to coke 
furnaces of 40, 50, 60, and even in one instance 70 feet, (rf 
which height a furnace was ci'eci.ed in South Wales,* but, 
after in vain attempting to work it, they were obliged to 
reduce it, which they did to the extent of 30 feet by cutting a 
hole in the side, narrowing the mouth, and throwing in the 
materials at 40 feet instead of 70. The width of tlie boshes 
also varied from 10 to 16 feet, and an ex|>eriment was tried 
at Muirkirk, in Scotland, where they reduced the width 
* Reel' Cyclopudia. 
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tW bofihea from 10 feet to 8 ; the height of the furnace being 
40 feet : but it was soon found that with the same volume of 
blast, which was formerly applied to the len-feet furnace, 
very inferior effects were now produced. The combustion, 
apparently, was carried to too great an extent, and the nia- 
teriale, owing to this circumstance, entered into fusion before 
the iron had imbibed a sufficient dose of the coally principle 
from the fuel. Another great evil which resulted from this 
diminution of diameter, was a friction, or retardation of the 
descent of the materials upon the lining of the furnace. This 
evil was increased, and the materials made more buoyant, by 
the usual volume of air elevating itself in a cone not much 
more than half its former area. The consequences were, 
that the whole mixture of coke, ironstone, and liraeBtone, 
nould frequently hang for an hour together, or until the 
blast had cleared the hearth and boshes of materials, a 
slip would then ensue, and bring with it a large propor- 
tion of newly -introduced matter. The introduction of this 
into the fusing point, before being properly heated, and long 
before any affinity had been established betwixt the particles 
of metal and the carbon of the furnace, invariably changed 
the quality of the metal, and caused frequent and sudden 
alterations from grey to white iron,* But the general average 
height and width of the fijrnaces, about thirty years b^ck, may 
be taken at 40 feet from the upper surface to the hearth bot- 
tom, 11 feet across the boshes, and 3^ feet for the diameter of 
the tunnel head, or furnace mouth. Till that time it had been 
the custom to blow the furnace with one tuyere ; they now, 
however, at some works began to blow with two, and the 
beneficial effects being soon experienced, they became very 
generally introduced. No material alteration took place for 
some years, when accident in some degree discovei'ed what 
now constitutes one of our greatest improvements. One of 
the Blcndare Furnaces,-]- near Pontypool, built as usual, with 
a narrow top, carrying but httle burden, and making neither 
quantity nor quality, by some chance gave way in the top, so 
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far as to widen the filling place to 9 or 10 feet. This acci- 
dent was immediately followed by a cooler top, a better 
quality of iron, and a greater weekly quantity; and this 
accidental alteration furnished a model for the constructiou 
of other furnaces at the same works. Changes of this kind 
are not brought about rapidly, by reasoning or knowledge of 
principle, but by a series of slow observations and chance 
circumstances. The subject is, however, now better under- 
stood, and within the last five or six years the mouth or filling 
place of tlie furnace has been very generally enlarged; and 
instead of 3, 3^, or 4 feet, arc now from 8 to 11 feet, and w 1 
some few instances larger. 

One of the most striking varieties in the modem form of 
the liimace, and from which the greatest quantities of iron 
have been run, is the cylindrical form. Furnaces of this 
description are erected in many places, and amongst othei 
at the Govan Works in Scotland, of which the following is B 
account of a fortnight's work ; — ■ 

No. 1 Furnace — 15 feet 8 inches in diameter, 45 feet high, 
cylindrical, from the boshes to within a few feet of the chain- 
ing plate, where it is rapidly brought in to a conveuteat 
diameter for the tunnel head. Blown in 21st NovemlM 
1840. 

Two weeks, ending December I2th, produced — 
1st week 140 tons 1 cwt. (No. 1.1 1st week 

2d do. 145 „ 6 „ ( iron, (stopped 12 hours. 
Blown with hot air, and 6 tuyeres, pillar of blast — 3 lbs. per * 
square inch, at tuyere pipes. 

No. 2 Furnace — 15 feet diameter, cylindrical, 45 feet high. 
1st week 128 tons 15 cwt. ) stopped 12 hours, 
2d do. 150 „ 11 „ } No. 1 iron. 

No. 3 Furnace — Out of blast, being enlarged. 

No. 4 Furnace — 11 feet diameter, 45 feet high, and cylin 
dricol : — 

Ist week 75 tons Istopped 12 hours, 

2d do 77 „ 13 cwt. j No. 4 iron. 

No. 6 Furnace — 15 feet diameter, 45 feet high, and cylii 
diical: — 

1 
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Ist week 95 tons 1 No. 4 iron 

2(1 do 116 „ 13 cwt.. (stopped 12 hours. 

These furnaces were alt blown wilb heated air, and have, 
within these few years, been erected by the proprietor, Mr. 
William Bl.Ton, who made a series of experiments at the 
Calder Irou Works, the results of which satisfied him of the 
enperiority of the cylindrical form, which he has here adopted. 
And the make is a good proof of the advantage of ibis form of 
furnace ; but from !>0 to 100 tons per week from a furnace ia 
now by no means unusual; in fact throughout raoat of the 
works of South Wales the average make is seldom below 
80 tons per week, but more generally as above stated. 

But the boldest and most successful alteration in the form 
of the blast furnace was made by Mr. John Gibbons, of Cor- 
byn's Hall. The account of his furnace was published by 
himself in a small pamphlet, and circulated amongst his 
friends. Mr. Gibbons' furnace is considered the best in 
Staffordshire, for the duration of the hearth and boshes, 
working to good yields, making good iron, and greatest (quan- 
tity. The duration of the hearth and boshes appears to arise 
fhim the fact of the hearth being put in wider than they 
generally are, and consequently giving more room for the 
blast to act. The boshes commence a little above the tuyeres, 
and have nearly the same inclination as the curve of the fur- 
nace; the boshes, in fact, running 30 feet high; at which 
height is the widest part of the furnace, it being there 14 feet. 
Mr. Gibbons, an eminent ironmaster, a gentleman having 
ample opportunities of watching the blast furnace iu its opera- 
tions, observes, that he acquired the habit of observing with 
much attentive interest the changes effected by fire in its 
inner form ; his attention was first more particularly directed 
to the very rapid destruction that takes place in the hearth 
and boshes during the early period of the furnace being 
worked: "at the end of six months it may, I believe, be 
safely stated as a general fact, that both of them have been 
earned away to the extent of at least a third of their sub- 
stance. From this time, or about this time, for exact accu- 
racy cannot be obtained on such a subject, the deetructioa 
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becomes gradual, and proceeds more or less slowly, till the 
boshes, either in some part of their circle, or the whole of it, 
are obHterated ; and this may be called the natural death of 
the furnace— it will carry on its operations no longer," "The 
hearth may be replaced or repaired from without Tor an io- 
definite period, but the boshes are beyond our reach, and 
when they are gone the case is ho|)eleg9 — the furnace must be 
blown out." Mr. Gibbons' observations extend in Uie eecond 
place to the upper part of the furnace. He states, that it 
appeared to him, if he at once made the room which the 
furnace makes for itself by a rougher operation, " I might 
probably preserve thereby a considerable portion of my hearth 
and boshes. I put in my hearth stones as wide asunder ta 
the pillars of the stack would allow ; I cut them upwards 
from the tuyeres to their junction with the boshes in a diago- 
nal line, so as to bring tliem into the same, or nearly the same 
angle with the boshes, and I certainly found that my purpose 
was thus far answered, • The furnace lasted longer, the 
hearth did not call for repairs so soon ; and there was this 
additional advantage, I arrived at my full burden and average 
make for months before the accustomed period." The second 
alteration Mr. Gibbons considers of even more importance: — 
From the appearance of the lining bricks, it was evident that 
in the old form of furnace, the heat in the upper part had 
little intensity, the fire-bricks were barely glazed. With 
view, therefore, of accumulating heat in this hitherto useh 
part, instead of building the interior of bis furnace in a straigl 
diagonal, or nearly so, from the top of the boshes to the fill- 
ing hole, or tunnel head, " I scooped it outwards, so far as I 
could do so with safety to its structure ; this gave me much 
room upward, the effect was ujiequi vocal, particularly in my 
yield of coal," He next increased the diameter of the tunnel 

• Till ihii time the hearth Blooes were pul in, lorming ft iquiin! of SJ to 'J) feel >i 
Ih* bottom, ini) lunning up aboul T oi 8 f«t ; sail evea lu the ptewnt illy llierc ii ft 
ptejodiee tbftt the fire had bcuei rormiuowD heanh, hut Mc. GibUonaver; Jxttl; 
obNTTCi, " If Ihe slonei ndint il would be true to Ihe full oiieal, hut Iha; du ool 
mttt, ihqr thatlir, and delnch tbeniielves in riagmcuti ol iiieeulir iliape BDd lite, 
■Mording to Ibeii nutuial ckfii of iiuurei, — If he weie io build ■ uew >tick, b* 
would phn (he pillira wide eDough aiuader to admii a fivB-feel fa«aMb." 
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head, of which Mr. Gibbons considers that eight feet will be 
found the proper maximum, and in which case there must be, 
at least, four filUag boles. 

" Instead of beginning to contract the interior from the usual 
termination of the boshes (about twelve or fourteen feet from 
the bottom of the hearlh) 1 have kept widening it upwards to 
the height of thirty feet (more than one-half of its total height) 
so that my boshes being twelve feet across, the widest part of 
my furnace, which becomes virtually the crown of my boshes, 
IB full fourteen feet." 

By which he attained the great object of removing the 
boshes from the action of the fire, by giving to their plane a 
steeper slope, and much greater elevation. 

Mr. Gibbous states his last six months' make as averaging 
ICO tons per week. His best three months' work 107 tons 
per week; and his best week's work 115 tons, which shews 
an extraordinary regularity in the working of his furnace : this 
is the great point to be desired, especially where good and 
uniform quality is required. Mr. Gibbons' make " was al- 
ways good grey forge-pigs." 

Mr. Gibbons presses on the attention two circumstances 
which operate against his make ; the first is the use of cinder, 
the second is an insufficient supply of blast, its density being 
only 1 lb. 13 oz. per inch, and its volume not adequate to the 
necessities of a common sized furnace.* The lai^eat blast 
furnaces in South Wales are those of the Plymouth iron worksf 
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3 „ hearlb } t „ Leirlh } 

difiileJ iaio two paiU. 
The upper half 32Heei 1060 ., The upper hilfSS feM 2950 „ 

Thelo«erdo. 1600 „ Thelowefdo. 1900 „ 

Mr. Giblioui iiijs, he believes ihat there ore not miny furoacei iu Stafiurdihire, 
wbich excetd the dimsntions giveu of the fuiudce ou the common plon ; but he 
knowB that Hime of Ihoie which ivork the beilaie ooly 11} feet acrou the boshea. 

t Allhc Plymouth Iron Works Ihereaieteven fumBrea, all in bUat. and all blown 
vtthcotdair, niakiag700 toDiofcislironpcr Kteekooan average.— " On Ihe Slate 
aod PiDspecti of the Iioa Tiade in ScolUnd and South Walet in May 1B39, bjr 
J. JohoKia. IJverpocl." 
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at Duffryii, near Merthyr, 18 feet diameter in tlie boshes, and 
9 or 10 feet at the filling place, the height 40 feet: bo that 
their capacity is equal to at least 7000 cubic feet, and when 
at work each of them must contain at least 160 tons of ignited 
nntteriuls for iron smelting. There are three of these enormous 
fumacea into which are dischai^ed per minute at least 20,000 
cubic feet of atmospheric air, under a pressure of 1^ lbs. to 
the square inch.* This is below the general pressure in 
South Wales, which may be taken at 2^ lbs. on the inch; 
these furnaces, however, thus blown, frequently make I2(u 
tons each weekly, I 

We cannot but be struck with this extraordinary increartl 
in the make of a furnace, to which various causes have con- 
duced — larger and better formed furnaces, improved blast, 
and also superior knowledge in the preparation of the materials, 
application of tlie blast, and working of the furnaces. It has 
been observed, that some of the furnaces which make the best 
work as to quality and yield, in Staffordshire, do not exceed 
lift. Gin. or 12 feet in the bashes. Where quality is an 
essential, a furnace of this size is more to be depended on 
than the very large ones. All furnaces require unremitting 
attention on the part of the manager ; and even with this 
attention, aided by superior knowledge, the furnace will, 
owing to the great difficulty there is with some materials, 
occasionally get out of order, in which case a change is Booner 
brought through in a small furnace, than a large one — it is 
more manageable. 

We must briefly refer to another and important process in 
the making of iron,t and which has mainly contributed to 
place our manufactured iron in its present high position. We 
speak of the puddling, an improvement for which we are 
indebted, as already shewn in the sixth chapter, to Mr. CorU 

■ MueIigi's pRp«re on Iron aad Sleel. ^H 

t ll hai nol beca Itie abjecl of thii publication lo cnler ialo the pirliculan ^iMH 
mmufkclDre, bejrand what was naxuarjr lo inlioducc any glieralion lod iaiprarVtl 
nenl ; but, lot Ihose wbo are detiioua of knOHing l)>e delail o( Ihe miDurKlar*. •■ 
cmDot da beltei ihun recommend [or llieir perusal No. loti of ibe Libiaiy of UmFuI 
Knonledge, " Mujufaclui* of Iioo," wbcFethcjcan Ieajaeiei7 naoeaaaij pailicaUt. 
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This process, although eo beneficial in itself, was nevertheless 
attended with a waste of about 20 cwt. of pigs lo a ton of 
bars, or id other words, it took two tons of pigs to make one 
ton of bars;* and for some years afterwards it required 35 
to 30 cwt, eyen when the process became much better known : 
at the present time the waste does not generally exceed from 
6 to 7 cwt. of pigs to a ton of bars, including the waste in the 
refinery. 

The principal improvement in the puddling is the substitution 
ofiron for sand bottoms in the furnaces. At the time when 
the sand-bottoms were used, the puddlers seldom chained 
more than 2J cwt. of metal, and could not work more than 
four heats in the twelve hours : the principal cause of delay 
arose from the puddler having to make a fresh bottom each 
time before he charged. Neither could they puddle pig-iron 
alone, in consequence of its boiling and getting mixed with 
the sand, the waste also was considerably more in this process 
than in any other mode of working. 

They then tried another plan with a lai^e metal basin to 
work pig ; but they did not succeed, the pig melted so raw 
and hquid, it fastened to the edge of the basin and could not 
be got off by the puddler. Iron bottoms were then substi- 
tuted, and are now very generally used. 

In some works they have within a few years puddled all 
pig by a process called boiling, originating in the impression 
^that the waste in the refinery might in a great measure he 
saved. 

In Puddling Refined Metal. — The metal is first put in the 
furnace and melted ; when melted, a small quantity of hammer 
slag is added to ferment it, and discharge the impurities of 
the iron ; it is then worked by the puddler till it is in a suffi- 
cient state to be dried ; the damper is put down, and the 
iron dried, after which the damper is raised up and fresh coals 
put on, and the iron is puddled till it is ready to ball and be 
taken to the hammer. 

* Mr. Cott made 29 loal 3cwl. 16 itn. of bar-iioa from 60loi» of gnvemmeal 
b»)L»t, — Mnihel'i papeii od Iron End Slwl, p. 33. 
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Time mettiiig .... 25 mioutei. 

From melting till dry . . . 15 „ 
From beiog dried till shingled . 30 ,. 



70 
Time lost in cleaning grale, chaining furoace, &c. about 
90 minutes in the course of 12 hours. 8 heats of 3| cwL 
may be worked in the 12 hours. 

In Boihng Pig-iron. — Before the charge is put in the fur- 
nace, a sufficient quantity of hammer-slag is put in, and then 
the pig-iron. Fresh coal is put on to melt the pig and 
hammer-slag. When it hegius to melt, the puddler commences 
working it, and the more he works it the more it boils and 
the purer it is. If the iron is of good quality, it will bcul 
for thirty or thirty-five minutes from the time it is melted. 
When done boiling, the cinder, which has been floating on 
the top of the iron, drops through it on to the plate, leaving 
the iron to be worked up, till by working it becomes malle- 
able, and fit for balling. After the iron is taken to the ham- 
mer, the cinder is drawn from the furnace, and fresh hammer- 
Blag used for the next heat. 

Time melting 25 minutes. 

Time boiling 35 „ 

Worked into a malleabtc state 55 ,. 

115 

From the time of drawing a heat it is ten or fifteen miaul 

before the puddler is again able to charge. Six heats ■ 

3} cwt. may be worked in the twelve hours. 

There is also a difference in wages. 

Say for puddling refined metal &s, per ton. 

„ boiling pig 10a. ,, 

The yield also is in favour of the re&ned metal, no only. I 
the puddling, but likewise in the after process of beatiog s 
rolling. 

Boiling pig-iron, although not so advantageous to the^ 
ironmaster, is nevertheless generally done where they have 
ngt the convenience of refineries: it was adopted with the 
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idea of ita being a cheaper mode of working, in saving coals, 
labour, and yield ; but this is met by the extra quantity of 
coaU uaed in the puddling, bearing on a smaller make, be- 
Kides which the wages are higher, and there is a greater waste 
in the more expensive process. Also, a greater expence is 
incurred in keeping the furnace in order, as the pig-iron 
works hotter than the refined metal, and injures the bottom as 
well as the walls of the furnace. 

In South Wales the boiling process has been very gene- 
rally done away with, as it Is not found to suit the general 
nature of the iron. The Staffordshire and Shropshire iron is, 
however, well suited for boiling, being of a strong-bodied 
nature, and there this method of working is still used to 
some extent, but more frequently where they have not re- 
fineries. Where, however, the iron is of a red short nature, 
a small quantity of grey pig is very beneficial, and materially 
assists the quality as well as the appearance of the iron. 

With the view of saving the time, which is lost in heating 
the iron to the state in which it becomes fit for the puddler 
to commence his operations, there have been various con- 
trivances for heating the fresh charge of metal, whilst the 
preceding heat is in progress. One plan is, to make the flue 
rather wider, so as to form a sort of recess for the reception of 
the fresh chaise, which is placed there by the puddler's 
assistant through a small door for the purpose ; and when bis 
beat is finished, is drawn forward, and is ready for him to go on 
with, without any delay. The simplest method, however, is to 
make the body of the furnace longer than according to the 
old plan, and to have a second door, between where the pud- 
dler works and the stack. This affords sufficient convenience 
and room for the succeeding charge of metal. 

With these furnaces nine heats can readily be worked by 
one man in twelve hours; and if, as is sometimes the case, 
the furnace is provided with three sets of men, instead of 
two, ten or even twelve heats may be finished in the twelve 
hours. 

Economy of coal is the object of the iron master in this 
i mode of working ; and as the quantity used is nearly the 
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same, whether the furnace be coDstructed on the old or new 
plan, there is a considerable saving. The men, however, 
generally prefer the usual mode of working, and make about 
seven heats in the twelve hours, a quantity which they sel- 
dom exceed. The weekly average of a puddling furnace 
being from 12^ to 13 tons. 

The iron trade in Great Britain continued to make the 
most rapid progress ; and as we shall see by the returns, the 
quantity of pig-iron during the nine years, subsequent to our 
last statement in 1830, doubled itself. The following we 
believe to be as correct an account of the quantity produced 
in 1839 as can be arrived at, considering that part of it is 
neceBsarily estimated : — 

Fuioacai, nsmbei 
1B39. ia BIbU. 

Soulfa Walei nod Foceil of Dean 



Slaffoidthire, Soulh 108 

Dillo NoHh 10 

Sbropuhire 24 

Yorkiblre (1840) 31 

Derbjthire ( 1S40) 13 

North Walci 12 

Newcaitle-Da-Tjoe 5 

Scullaod 50 



Htka 

par ADDum. 
63-2.4B0 ToDi. 

338,730 „ 



37,440 , 

28,080 , 

11,440 , 

1B5,000 , 

U47,790* 



1 



' Mr. Mu«h;l, in hit dibonW " Piper* on Iroa tsd Sli 
Jta of 1639 u follow! :~ 

Farnicei in Blut. 

Sonth V/tlta 123 

Foreit or Deui f> 

Shropibire 29 

Slaffardsbira, Soulh 106 

DLllo North 7 

Norlb Wala 13 

DerbysbLre 14 

YorkihirB 32 

Newcutls-oa-Tyoa 5 

ScDtliDd 64 



LiDcaibire Cbarceal 



80,940 
346,aiS 
18,200 
33,800 
34.372 
53,4 IS 
13,000 
196,9«0 

1.317.981 



TaUl of Pie Iron, Tom 1,348,181 
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iiag ao increase of 669^73 tons per aDniim od the returns 
n830. 

The gradual iDcrease of the two great diEtrictB of South 
Tales is shown by the following Tables of manufactured and 
ig-iron, conveyed on the Glamorganshire and Monmouthshire 
^als, from 1831 to 1840 inclusive. 
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PROM THE YEAR 1830. 



DESCRIPTION OF IRON CARRIED ON THE HON- 
MOUTHSHIRE CANAL AND TRAM RUAD IN THE 
FOLLOWING YEARS:— 



Yeari. 


Kg.- 


C»iling». 


Melil. 


BDd Other 
Maoufaclron. 


ToUl 
Tool. 


1831 


30,',0B 


2137 


9155 


7735.5 


119165 


1832 


36753 


1214 


4314 


81926 


124207 




34077 


1719 


3800 


79328 


11B924 


1834 


43238 


619 


2801 


B0896 


127554 


1B35 


50799 


57*8 


4286 


94484 


155317 


isae 


51097 


5327 


3790 


91194 


151408 


1B37 


42844 


6947 


3209 


92277 


144277 


1831! 


42139 


6459 


5047 


116712 


169367 


IB39 


36^69 


4592 


10906 


124589 


176346 


1840 


345B4 


4065 


8081 


147911 


194661 



The most exUaordinary increase, however, is in the Scotch 
furnaces, and this leads us, id the first place, to speak of a 
very important discovery, as connected with the manufacture 
of iron, one which has already had a great eifect, and will 
eventually exercise the greatest influence on the trade — t 
mean the substitution of hot for cold air in blowing the 
furnaces. It was long thought that the disadvantage ex- 
perienced in the summer months, in the working of the 
furnaces, was to be attributed to the heat of the weather, and 
it was therefore supposed thai a cold blast was moat favor- 
able to the smelting of the iron. The results obtained by the 
invention for the heating of the blast artificially before it 
passed into the furnaces, have proved how mistaken this 
notion was. 

In 1829, Mr. Nielson, of Glasgow, manager of the gas 
works in that city, took out a patent for the application of 
hot blast in the manufacture of cast iron. 

Some experiments made by Mr. Neilson, led him to imagine 
that advantage would be gained by heating the air previously 
to passing it into the furnace; he communicated his ideas to 
Mr. Mackintosh, and tliey united In undertaking at the Clyde 
iron works, in concert with Mr. Wilson, one of the proprietois, 
a series of experiments to determine this important question. 

The fuel made use of at the Clyde iron works, and in Scot- 
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land, generally, was coke, derived from splint coal* Dm 
its coDversiou into coke, this coal underwent a loss of 56 
iu 100, leaving 45 of coke. 

During the first six months of the year 1829, when all the 
cast iron in Clyde iron works was made by means of the cold 
blast, a single ton of cast iron required for fuel to reduce it, 
8 tons 1^ cwt, of coal, converted into coke. During the first 
six months of the following year, while the air was heated to 
near 300" Fahrenheit, one ton of cast iron required 5 tons 
3^ cwt. of coal, converted into coke. 

The saving amounts to 2 tons 18 cwt. on the making of on* 
ton of cast iron; but from that saving roust be deducted lh« 
coals used in heating the air, which were nearly 8 cwt. The 
saving therefore was 2J tons of coal to a ton of cast iron. 
hat during that year, 1830, the air was heated no higher 
than 300» Fahrenheit. The great success, however, of these 
trials induced Mr. Dunlop,-t and other iron masters, to try the 
effect of a still higher temperature. Nor were their expecta- 
tions disappointed. The saving of coal was greatly increased, 
insomuch, that uboul the beginning of 1831, Mr. Dixon, pro- 
prietor of Calder iron works, substituted raw coal for coke, 
proceeding on the ascertained advantages of the hot blast; the>i 
attempt was entirely successful, and since that period, thai 
use of raw coal has extended so far as to be adopted in the 
majority of the Scotch iron works. The temperature of the 
air under blast had now been raised so as to melt lead, and 
sometimes zinc, and therefore above 600° Fahrenheit, instead 
of being only 300% as in the year 1830. 

During the first six months of the year 1833, one ton of 
oast iron was made with 2 tons 5^ cwt. of raw coal — add to 
this 8 cwt, of coal for heating, we have 2 tons 13^ cwt. of 
coal required to make a ton of iron ; whereas, in 1829, when 
the cold blast was in operation, 8 tons 1^ cwt. of co&l 
used. 

The same blowing apparatus was in use during the tbrer^ 
gucceiBive periods which have been specified, and not the 

■ Ot. Clirt, professor of Cbemiil:]'. in Mariiehil Collcgt, AbecdMD. 
r Clji* Inn Worki. 
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1 cwt., 1 qr. 



least remarkable effect of Mr. Nielsoii's invention, has been 
(be increaeed efficacy of a given quantity of air in the produc- 
tion of iron. The furnaces at Clyde iron works, whicb were 
Bt first three, have been increased to four, and the blast 
machinery being still the same, the following were the weekly 
averages of iron made and coal used, not including that 
which was used in heating the blast: — 

Tdoi of ToDi at Tons of 

Iron. Coke. CmI. 

In 1829, from 3 furnaces, 11] from 403 from 8H8 
1830, ..3 .. 162 .. 376 .. 836 

1833, ..4 .. 245 .. — .. 6S4 

being an average of coals used in the furnace to one ton of 

cast iron — 

1829, coke and cold air 8 tons, 

1830, coke and heated air 5 
1833, coal and heated air 2 5 1 

The hot blast has been introduced into many parts of 
England and Wales, but not with the same extraordinary effect 
as in Scotland. The quantity of coal consumed in the fur- 
naces, both in En|;laiiil and Wales, being much less than that 
which is shewn in the foregoing statement as having been 
used in Scotland before the introduction of Mr. Nielsen's 
patent: this arises from the different quality of the coal; 
and as the reduced consumption of coal is at the present 
time its principal advantage, its introduction has not been 
considered of so much importance; independent of whicb, a 
Btrong prejudice exists with many of the iron masters, against 
the quahty of the iron produced. 

It has, however, as we have already observed, great effect 
on the increase of the manufacture in Scotland. 

According to Mr. Finch's statement, there were in 1830, 
eight works in operation" which made in that year, 37,600 
tons of pig-iron. 

In 1838, there were 11 works consisting of 41 furnaces 

in blast, and they made 147,500 tons of pig-iron, being 

* At thne wurk* th«ra wan 34 fuiDscu, but the itilemeni dow not ihow how 
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an iucreaee in eight years of 1 10,000 tons per annum. And 
in 1839, there were 50 furnaces in blast, making 195.000, or 
according to Mr. Mushet, 54 rurnacea producing 196,960 long 
of pig-iron.* Independently of the advantage of the hot blast, 
the Scotch iron masterB are indebted to llie escellence of Uieii 
ironstone called the black-band, or Mushet-stone, it being 
in the first instance discovered and brought into use by 
Mr. David Mushet. This gentleman mentions, " the discovery 
of this Btone took place in the year 1801, in crossing the 
river Calder, in the parish of Old Monkland."t 

" For several years after its discovery, the use of this iron- 
stone was confined to the Calder iron works, erected by me 
in the years 1800, 1801 and 1802, where it was employed in 
mixture with other iron stones of the ai^illaceoua class. It 
was afterwards used in mixture at the Clyde iron works, and, 
I believe, no where else; there existed on the part of the iron 
trade a strong feeling of prejudice against it. About the year 
1825, the Monkland Company were the first to use it alone, 
and without any other mixture than the necessary quantity 
of limestone for a flux. The success of this company 
soon gave rise to the Gartsherrie and Dundyvan furnaces, 
in the midst of which progress, came the use of raw 
pit coal and hot blast — the latter, one of the greatest dis- 
coveries in metallurgy of the present age, and, above every 
other process, admirably adapted for smelting the black-band 
ironstone. The greatest produce in iron per furnace, with the 
black-band and cold blast, never exceeded 60 tons a-week. 
The produce per furnace now averages 90 tons per week." 

'• Instead of 20, 25 or 30 cwt, of limestone formerly nsed to 
make a ton of iron, the black-band now requires only 6, 7 or 
8 cwt. to the production of a ton. This arises from the 
extreme richness of the ore, when roasted, and from the small 
quantity of earthy matter it contains, which renders the 
operation of smelting the black-band with hot blast, more 
like the meUing of iron than the smelting of an ore. When_ 
propetly roasted, its richness ranges from 60 to 70 per c 
t iocicued la n eoaitdtnXiie ciMM. 
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SO that little more than a ton and a hnir is required to make 
a toll of pig-iron ; and as one ton of coal will smelt one ton of 
roasted ore, it is evident that when tite black-band is used 
alone, 35 cwt. of raw coal will suffice to the production of 
one ton of good grey pig iron,"* 

From information which we have every reason to believe 
correct, pig-iron is, in some of the Scotch works, produced at 
a cost not exceeding 21. per ton. We need hardly point out the 
effect it must have on many of our works. In North Wales 
they have already severely felt it, and many furnaces are 
blown out; it must also be severely felt by many of those 
works in South Wales, the high character of whose iron will 
Dot enable them to withstand its fearful competition. The 
resources of this Scotch mineral field appear exhausttess ia 
coal,f connected with this valuable ironstone. It does not 

* Papen an Iiob aail Steel — p. 12S. 

t Eitnct from the " Rcmirki on the Mineral ResoorcM ot LanaHiihJre, b; John 
Cnig, Mioeni) Sumjor, read » (he AndeiMiDiaD Soirm, Dec. 12, 18^6." 

Ths coal group coniuli of ihirty-lhree wams of coil, sii or levea of «hich an 
general]; workilile. Thsie are called by diflerent DBmn in diflereol locililiei. In 
the Iblloiiiiig <urnmary I ihail adapt the Monkinnd nomenclature, and give Ihc com- 
■non thickneuef : — 

l«t. The Upper Coal, teiy TOriabie, from 1 to 4 fee'. 

2d. The Ell Coal, 3 w 4 tet. 

3d. Tlie PyoBhow, 4 fed. 

4lb. The Main Coal, 6 leet. 

eih. Tbe Humph Coal. 1} ■<> * '««'■ 

6th. The Splint o( Hard Coal, 2J to 4) feel. 

7[h. The Virme Vk'ell or Clclaed Liigh Co«l, 3i lo 4 f«el. 

8lh. The Kiillongue Coal, 3 10 4 Feet. 

9ih, TUe Dtningray Coal. 2) feel. 
Theie give an average of more Ihaa Ihiny leet of coal. Tb« first of ihen, and 
conteqiieDtly all the otbera, have been deposited on an area of nol leia Ihaa one 
bundled aqnare mllet, id which 1 include ilie ihiily-litD square rnilei ol nevi red 
nadtlone. beneath whicb, lavc lo (he Nuth of the depotil, where I consider lb« red 
tandilone lo eitend beyond the limit of ibe coal gronp, all Ihe regular coal slrala 
are lo be found. The under tenuis, liial it, thoae below Ihe splint coal, eilend lo 
aboul 140 iquare milea, eiclusive of thai poilion of Ihem which is overlapped 

The falloiting calculalion of the riuanlity of coal conlaised in Ihe group I lim 
attempting to deaoribe, i* made according to ihs ealinalc ol Mi. Taylor, befon a 
ConmitlM of the llouie of Commona : — 

'lb* quantity of coal ia a iiiuare mile of coal 13 feel (hick, aher leaving one- 
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bowever, appear that the manufacture of bar-iron is as yet 
equally successful, or holds out a proBpect of so decided on 
advantage in price over the Welsh or English, aE in the rase 

thicd for poMi, ii B,200,000 loo*. The lom moHiplied bj SJ will gir* ttu quinbljr 
coDUined ia > ibickncH of 30 feet, vii. ^O.SOO.OOO looi. ThU igain DulIiplMil I7 
100, the numbei of tquare milei ia Mhicb all our coal Kuu ve conUiiud, ptt 
2,050,000,000 loM, If wo wko 6 fuel »& ibe i«er»gB thiclmeM of the atamt, o«»- 
pjing the [amiiaiaj; 40 iqujire milo*, we ban, according to Mr. Tcyloi'i cdm. 
lalioD, for enrr tquare mile, 4,100.000 loni. blulliplj thii bj 40. the avmbet of 
■qutre nilei, and we haio 164,000,000 uni i which, added u the rormo leinlt, 
eivei DO IsM ihan 3,314,000,000 loni. ai the ijuanUlf of workable coal coaUlatd 
to what ii commaDlj called the Lauirkshire Coal Baiin. 

The cilf of Glaigow, afcordiog to the cilculBlian of Dr. Cleliod. cnniumed, 
tnclodiog the difleicnt n»Durac(ori« and public woiki, 661,000 loBi io (lu 
jn> 1834. 

Allow (orly Iddi a-day each, 10 tweoIy-Gve blast fumacei!, and the annnal ctiD< 
inTopI b; iheie will be 365.000 lona. To theie add 200,000 tuus, u the aiiaiul 
coosuiDpt of the reit of the inhabitant] of the disliici, and the whole annual coninaipl 
ia 1.116,000 tons. 

If we diride the quantity by the conaumpl, we obtain 1 qooiienl of 1,966, 11 the 
nomber of j-ean our conimon coal fields are capable of iDpplying ■ demand equal U 
that created by the piesent contumpt of the lowei *ad middle wards of the nraUj. 

/roiulDnn. — The principal irooitones of the upper coal Mnea are — 

lat. The Upper Black Band. _ 

3d. Muthel'i Black Band. M 

3d. Tha Croflhead Black Band. And I 

4th. The Shotti Coal IranMoae. V 

lat. The UppfT Black Band occur* at Palace Ctaig, parish of Old Monklaad, 
being the only place where il bu been found wonh working. It is of inferiaiqaallty 
to Muahet'c fiaod, and is no longer wrooght. Il ia 18 inchea thick, and lie* about 
34 falhotns above the Ell coal. 

3d. Mushel') or Monkland Black Band lies about 16 falhoius below the splint 
coal. Il it of 'eiy luperior quality, measures ^oerally from 14 inches to 19 iacbea 
thick, and occupies an area of 9 or 10 square miles id the neighbourhood of Airdne. 
It foims the piiocipal supply to Clyde, Colder, Garlsberrie, Dundyvan, Summeilea, 
and Chapelhall liouwoilta. 

3d. The Crofiheul, or Slaty DIack Band, ia abuul the aime thickoees la the 
Monkland Band, and is of equally excel lent quality. It lies below the coal enunM- 
nled u workable, at what distance 1 canoot precisely aay, not am I able to stale Id 
what extant of area it may be found. What is known of it is principally in tack by 
the MesvB. Holdawottb, of Coltaeas. who arc erecting furnaces for its manofacliife 
into pig-iron. It ii found also in the estate of Langude. in the parish of Shalta. 

4. The Shotts ironstones overlie the Shotts Laigh coal, and coniisi of* thin bend 
with eicel lent nodules, in which occur rmawme quantities of Uralra ^(ll«, scMlaof 
fisbsi, ke.—J. Craig on tin Carioni/lrrnui Frtmwitmi if tlu Loafr Warrf gT L»- 
ntrkihirt. 
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of pig-iron; the manufacture hitherto has beea an expensive 
process, the iron being tender, and the waste being consider- 
able. An ironmaster looks for bis waste in the refinery; the 
hot-blast iron, besides a considerable waste in the refinery, 
also suffers in the after and more expensive procesees ; 
which, although it is in some measure met by the first cost of 
the pig-iron, nevertheless has hitherto prevented the Scotch 
iron-masters from producing cheap bar-iron, or of a quality 
which will stand competition with a good description of bars, 
manufactured from the cold-blast pig-iron. 

Although the principal advantage of this discovery is at 
present confined to Scoliand, it may, before many years have 
elapsed, exercise a material influence on the manufacture of 
iron both in France and America. This observation arises 
from the circumstance of an ironmaster in South Wales* hav- 
ing with some success, aided by the hot blast, employed the 
coal called Anthracite, in the smelting uf iron. Nearly twenty 
years back a patent was taken out, and a furnace erected on 
the borders of Brecknockshire, for the smelting of iron with 
stone coal (anthracite); many experiments were made with 
different proportions of the stone coal and bituminous coal 
used together. The iron produced was of good quality, but 
the object being to use the anthracite in its raw state, which 
could not then be effected, the furnace, after a few months' 
trial, was blown out. In France, also, experiments have 
been made. M. A. Perdonnet, in his report (1831) on the 
state of the iron manufacture, says — ■ 

" In the blast furnaces of France, carbonized fuel of all 
kinds has been tried, and the same fuel in a raw state, cither 
wholly or mixed with the other. I will now speak of some 
experiments made with a curious combustible substance, 
called anthracite, — a kind of pure carbon, without any mix- 
ture of bitumen, compact, igniting with great difficulty, and 
giving out such a heat, when once in a state of combustion, 
that it is very difficult to procure materials for the construc- 
tion of the blast furnaces which will not melt. It has been 
Bscertained that cast-iron cannot be made with anthracite, 
* Ml. CrDDG. 
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etcept by excessive care, aad that the Turnace will not work 
regular unless tluee parts of coke be mixed with seven of the 
anthracite; ant] indeed, by I'easoii of its burning so slowly, 
it has been found more advaotageouB to use them m equal 
quantities. 

The cast-iron obtained with these difTereot proportions of 
anthracite has always been of excellent quality. This may 
cause surprise, as the combustible used without preparation 
as it comes from the miue always contains a large quaotity of 
sulphur. 

Mr. Crane's works are situated on the anthracite formatioii/ 
and his attention has naturally for many years been directed 
to the application of it to smelting purposes, but without suts 

• Eiir«cl from tbe Franklio Jouinil, dated Itl Jan. 1838 :— 

Trial made by Merrick and Agnev it tlie Pranklia iron worlu, Philadelphii, «g 
tk« CDDipsralive UK of asthracilc coal and gaa coke. 

" Our cupola it tbinj inches ia diameter. The bliit ii ui^ed idIo it bf ■ bo 
wilh Tour wiegc, haviog an iggiegale ir«i oF 384 iechei of fui tuifue, manag 
1BD0 reTotuiioDa pei niinule through three tujerei, two of tbem 4( iocbei in diaiM- 
Ur and ods oCS inches, the ag^ega[e area being Sl{ inches. 

" The trial wu made in two hoali, with each kind of fuel, and the main prM 
«(• tbfl aggregala nf both beais respectively, — 

" lit. Anthracite coat, *hile Mb of vtt; eitxlleol quality. 



i 



Time ofbloning lit heat,. 



hn. 1 
3 IS 



6 45 or 405 m. 



AgRfegale.,.. 3 12 
Metat melted 14342 Iba. or 4450 lbs, per hour. 



Coke used . . 



3056 



470 , 



'•The weight d/ fuel used lo each ion of iron wis precitely the u me, bat lhequu<r| 
tily melled nearly double. Uur catlings were confioed (o thoM not weigliiag mora 
than from 3000 to 3500 lbs., ue should now hsre no hesittlion ia undertalli^ ■ 
[HBce of work weighing from three to foui looi, From our cupola using coke at fuel." 
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oeas, until the idea occurred to him that a heated blast, upon 
the principle of Mr. Nielson's patent, might by its greater 
power enable him to complete the combustion of this peculiai' 
coal. Mr. Crane, in hta report to the British Association 
(1838) Bays— 

" One evening, after I had placed a piece of the anthracite 
upon my parlour fire (which had before been made up with 
bituminous coal), and had allowed it to arrive at a red heal, 
upon my applying as fierce a blast to this piece of coal as I 
eoold raise from a pair of bellows, I noticed the appearance of 
a black mark or spot upon that part of jt where the air 
impinged upon it ; on my continuing tlie like rapid curreut, in 
tbe same direction, I shortly blew the fire out of it. I at 
once perceived that the effect of the strength of a current of 
air, when cold, which we of necessity are obliged to blow into 
our fuinacea to secure the passage of the blast through the 
high and dense column of materials contained in an erection 
like a blast furnace, instead of encouraging ignition, was 
actually unfavourable to it. On giving the thing but a mo- 
ment's reflection, the question promptly occurred to me, what 
would be the effect of turning a blast into a fiirnace upon this 
coal, which would itself bum — which would itself melt lead '! 
1 at once determined that it was a thought which was really 
worthy of mature reflection. The further consideration which 
I gave to the matter, and the further experiments which I 
shortly afterwards instituted have at length been crowned 
with full success." 

Mr. Crane states that on an average of three months he 
made the Ion of iron with less than twenty- seven cwt. of 
anthracite coal, not including the beating of the blast, and 
that the iron produced was decidedly stronger than any other 
before smelted at his works.* 

The anthracite formation probably occupies about one-third 
of the mineral basin of South Wales; it commences near the 
upper part of the vale of Neath, in tbe county of Glamorgan, 

" Mr. Crano his three fumoces, in two of which hs u«> three-fonrlhi liiluminaui 
•Tul Doe-fuurlh snihracite ; and in (he Uiird, a (m«ll cupoU, be uud oulji aalbncli*. 
Olbcr wDiki »n bciiig erected ia Uiii diilrict. 
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and proceeds in a westerly direction through the reniaiDderof 
that county, thence through that of Carmarthen, and crops 
out in the sea, in St. Budes Bay, after passing through a coo- 
Biderable portion of the county of Pembroke. It is likewise 
found in France, Austria, Bohemia, and Sardinia, and sery 
lar^e deposits have been already discovered on the continent 
of America, particularly in the state of Pennsylvania. 

It is stated that in the early part of 1840 there were 
anthracite furnaces at work in America. On the 18th 
January of that year, a dinner was given at Pottsville, Penn- 
sylvania, by W. Lyman, Esq., on the occasion of his having 
successfully introduced the smelting of iron with anthracite 
by the use of hot blast. Mr. Nicholas Biddle, who attended 
to witness the result of the experiments, after expressing bis 
entire satisfaction in their success, observes, — "And this, 
after all, is the great mystery — the substitution of what UT 
called the hot blast for the cold blast. Let us see tM 
changes which this simple discovery are destined to makoi. 
As long as the iron ores and the coal of the anthracite region 
were incapable of fusion, the ores were entirely useless, and 
the coal nearly unavailable for manufactures, while, as the 
disappearance of the timber made charcoal very expensive, 
the iron of Eastern Pennsylvania was comparatively small in 
quantity and high in price, and the defective communications 
with the interior made its transportation very costly. The 
result was that with all the materials of supplying iron in our 
own hands, the country has been obliged to pay enormous 
sums to Europeans for this necessary. In two years alone 
— 1836'?, the importations of iron and steel amounted to 
upwards of twenty-four millions of dollars. The importations 
for the last five years have been about forty-nine milliODB of 
dollars. It is especially mortifying to see that even in Pena- 
Bylvania, there has been introduced within the last seven 
years, exclusive of hardware and cutlery, nearly 80,000 tons 
of iron, and that of these were about 49,000 tons of railroad 
iron, costing probably three millions and a half of doUai 
Nay, this very day, in visiting your mines, we saw at tl 
farthest depths of these subterranean passages, that (he verj 
1 
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il and iroD were brought to the mouth of the mines on rail 
Iftreckg of British iron, manufactured in Britain, and sent to ua 
fiom a distance of 3000 miles. This dependence is deplor- 
Kble. It ought to cease forever, and let us hope that with 
ttie new power this day acquired, we shall rescue ourselves 
liereafler from such a costly humiliation. We owe it to oui^ 
•elves, not thus to throw away the bounties of Providence 
hich in these very materials has blessed us with a profusion 
wholly unkuowQ elsewhere. The United States contain, 
■ccording to the best estimates, not less ihaa 80,000 square 
miles of coal — which is about sixteen times as much as the 
coal-measures of all Europe. A single one of these gigantic 
masses runs about 900 miles from Pennsylvania to Alabama, 
End must itself embrace 50,000 square miles, equal to the 
whole surface of England Proper. Confining ourselves to 
Pennsylvania alone, out of fifty-four counties of the State, no 
less than thirty have coal and iron in them. Out of the 
44,000 square miles which form the area of Pennsylvania, 
there are 10,000 miles of coal and iron, while all Great Britain 
tod Ireland have only 2000; so that Pennsylvania has five 
times as much coal and iron as the country to which we 
Bonually pay eight or ten millions of dollars for iron. Again, 
the anthracite coal-fields of Pennsylvania are six or eight 
times as large as those of South Wales. Of these great 
masses it may be said confidently that the coal and the iroa 
are at least as rich in quality and as abundant in quantity &a 
those of Great Britain, with this most material distinction ia 
their favour, that they lie above the water level, and are easily 
Accessible, while many of the mines of England are a thou- 
aaod or fifteen hundred feet below the surface. With these 
resources you would have abundant employment, if you could 
only supply the present wants of the country, for which we 
are now dependent on foreigners. But the sphere of demand 
is every day widening for the consumption of iron. The time 
Iiaa come when nothing but iron roads will satisfy the impa- 
tience of travellers and the competitions of trade. The time 
approaching when iron ships will supplant these heavy, 
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short-lived, and inflammable structures of wood. We shall 
uot long be conteot to cover our bouses with strips of wood 
under the name of shingles, prepared for the first spark, if we 
can have low-priced iron, in which event too, the present 
pavements of our towns would be superseded by footways of 
iron. The only difficulty which is suggested is the high price 
of labour in this country. Allow me to say that I considei 
this a misapprehension. The high rate of wages is always 
put forward as the obstacle to any effort to make for ourselves 
what we import, but 1 do not believe that it ever made any 
serious obstacle in practice. I believe, on the contraiy, that 
in any comparison between the price of labour iti England and 
the United Slates, if we consider not the nominal price paid 
the labourer, but the amount of work actually done for a 
given sum of money, and if we regard the English poor-rates, 
which are only a disguised addition to the rate of wages, we 
shall arrive at the conclusion that labour is very little, if at all 
higher in the United States than in England. 

" If coal and iron have made Great Britain what ebe is, if 
this has given her the power of 400,000,000 of men, and 
impelled the manufactories which have made us, like the rest 
of the world, her debtors, why should not we, with at least 
equal advantages, make them the instruments of our own 
independence." 

Whether these sanguine expectations wilt be realized, 
remains to be seen, but at present in this country only one 
email cupola making about 35 tons per week, is worked with 
anthracite unmixed with any bituminous coal. 

In any inquiry into the probability of injury arising to our 
manufactures from the competition of foreign countries, pai^ 
ticular regard must be had to the facilities of transport, and to 
tbe existence in our own country of a mass of capital in roads, 
canals, machinery, &c. ; and also to the cheap rale at which 
Ui6 abundance of our fuel enables us to produce iron, the 
baiia of almost all machinery. It has been Justly remaiked 
by M. de Villefosse, that "Ce que Ton uomme en France, 
It fVMlion du prix des fers, est, A proprement parler, la 
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gvettion du prix des bois, et la gueslion des moyens dt 
comm»nicationa interieures par les routes, Jleaves, rivieres 
el canaux."* 

The same writer etates the ibilowiiig to be the price of 
bar-iron at the forges of various countries, ia January 1825. 

France £26 10«. per ton. 

Belgium and Germany .... 16 14 do. 
Sweden, at Stockholm; and 

Russia, at St. Petersburg 13 13 do. 
England, at Cardiff 10 do. 

In France, bar-iron, made as it usually is with charcoal, 
costs three times the price of the cast iron out of which 
it is made. 

By this statement it appears, that in England it is produced 
at the least, and in Fiance at the greatest expence. The 
length of the roads which cover England and Wales, may be 
stated roughly at twenty thousand miles of turnpike, and one 
bundred thousand miles of road and turnpike. The internal 
water communication of England and France, may be stated 
as follows : — 

IN FRANCE. 

Milttt in lenglh. 

Navigable rivers 4668 

Navigable canals 915.6 

Navigable canals in progress of execution (1824) 1388 



6971.5+ 

But if we reduce these numbers in proportion of 3'7 
to 1, which is the relative area of France as compared 
with England and Wales, then we shall have the following 
comparison : — 

' Bibbig«, Kconomy of Uacliaery. 

t TU» lible u eilracted acd leduced from one in the Itaninti Dutimiiairi llg- 
irf>gTiifhijH4, 1 Toll. Svo. Pari*. 1824. (Dabbigc.) 
X 2 
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Poilioo of FiuKC 

EagUnd. Engtindec Wilu. 

Nsiiggble Rirsrt Mllo ),275'a 1,261-6 

Tidal Navigaliou' Mb-9 

Canal., direcl 2,023'5 

branch 150-6 

a,!74-l 247-4 

CaDBli.commeDCed 375-1 



tunl 



PupuluioQ ID 1831, 13,894,500 B,6O8,S00t 

The commercial legislation of FranceJ has been founded 
for the most part, on the desire to make that country indepen- 
dent of every other, and to force within itself the produciion 
of the principal articles of consumption, in spite of natural 
difficulties, and without any reference to their cost, 
legislation received its greatest encouragement under 
Imperial r%ime, when France was excluded from many 
the mai'kets of the world, and when, in order to possess with- 
out interruption those objects of luxury which long usage had 
made necessary, it appeared absolutely needful they should 
be created by her own industry, or grown on her own soil. 
And though the cost of so producing was ruinous to the con- 
sumer, and, in the long run, scarcely less so to the producer, 
yet the Government and the people lulled each other with the 

iDoulh of il>e Medvij, 
ihv H umber, Ihs Msntyts 



* The lidil n> 
Ihe Setern from i 
frDin Ituacora G 

t Bibbage. 

] Iq IS31, a rDmmiuiDn nai nppoinled, coDiicliag of George Villien, E(q. 
Dr. Bowling, lo diicuii conjoiDllji with the Prvnch Govemmi 
relslioD* between Gnvl Biilain aod Fraoce. Mr. Poulell 'riiomioD, Ptesida 
Ihe Board of Trade, in hii lellcrof iatlructionl, i>y> : — 

"There ire KVeial ■nirles of vail impoitance, >uch ai tron, coUod manii 
tans and olhen which are Ihe subjecit of a ruinoui cj&lein of legiilation ; 
Ihongh il a obtioui thai n isduclion of duly on Ihcm would be ai imporlai 
Englaod aa advantageoua la the general ialcNits of France, yet the appocilio 
iocli U ameltonuioa would be lO powerful, that you would probably God il rai 
coatmd againit il at the preMot momenl, and it may be only by degieea thai it 
be pOHilik to introduce malerial alleradona in thii patliculai." 



"'""•« 
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fallacy, "that the cost mattered not, as the money was spent 
in tbe nation, and the wealth of France was not expended on 
foreigners," 

The fact, however, cannot be denied, that many of the 
efforts made by France to produce tbe commodities she had 
been accustomed to import, were forced upon her by her 
isolation, into which she was thrown by the naval superiority 
of Great Britain, But these efforts, however well suited to 
tbe peculiar exigencies of the time, and however creditable 
to the ingenuity of those who exerted them, necessarily flung 
the capital of France into false and unfavorable positions. 
When tbe return of the Bourbons opened to France the com- 
merce of the world, so many interests had been created, so 
much labour and wealth were engaged in tbe production 
of articles which might have been more economically im- 
ported, that it was found difficult suddenly to change the 
legislation which gave to the French producers the benefit of 
a monopoly, without which they would have fallen ; and their 
fell would iuevitably have brought with it much suffering 

■ and distress.* 

In France, as has already been observed in the Introduc- 
tion to this work, "a very large proportion of those who are 
interested in the continuance of the existing commercial 
system, are elevated public functionaries, or are placed in 
immediate contact with them," It would have been idle, 
therefore, to have attacked great monopolies in their strongest 

> holds. Nor can it be denied, that some of the protected 
manufactures are of such magnitude as to demand attention 
and respect. In many of them, considerable numbers of 
workmen are engaged ; and though their employment in pro- 

I tected fabrics leads to the exclusion of a far more consider- 
able number of labourers in those branches of industry whose 

, cultivation would be the natural, instead of the forced growth 

' of capital, yet all serious shillings or transfer of labour, cannot 

but involve questions of difficulty and deep concern. In the 

meantime, the labouring classes, impatient of the suffering 

which is of necessity consequent upon the changes which 

* lUpail OD the Commercial ReliliODsbetwfeuFrtaceinilCnMlBriUiD, p. 1. 
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every alteration of the tariff brings with it, natumUy slly 
theiuselvea with their manufacturing masters, who demand 
the exclusion of the foreign articles which are in conipelitioB 
with their own." 

It is quite clear, that those high prices which it is 
design of a protecting system to create, are wholly bcon> 
patible with an extended foreign trade ; fur though a Govern- 
ment may force its own dependents to purchase a dear or 
an inferior commodity, hecause it is national, no GoTemment 
can compel an independent nation to buy a foreign commo- 
dity that is costly or bad. A protective system necessarily 
relinquishes the markets of the world for the home market, 
or, if not, the public (already overciiarged for the protected 
articles of its own consumption) must be made to pay, in the 
shape of premiums on exported articles, the whole difference 
of price to the foreign consumer, between those articles, and 
the similar ones which come into competition with them.f 

The history of French prohibition is that of a struggle to 
obtain what is inaccessible, without a violation of those laws 
by which capital and labour should properly be governed ; in 
other words, it is the rejection of those natural advantages 
which are at the command of industry, in order to acquire 
advantages which, after alt, are denied to it. The wines of 
France, for iuslance,jl afford unbounded means of exchangc^a 

* Repoit, p. 8. t lb. p. 16. V 

J J. Bowrisg, p. 167. Appeodii, Second Repori, 1834. ^| 

Addieu of ihe Merchants of Bordemui, lo Ihe L<gitl>tiva Chtmbeit. — Kecaatj tf^ 
> Cixametcial IlcfarcD. 

'■ Whal ihall ne sny of iioa and cait'iron which hu not be«D repcatol to ntielf 
for fcan T We legnnl iheir piohibitbn ai the chief cause of Ihe decline af oDr atf 
and of ill commerce. The Dadons nbere iron appeira the priacipal productiaii wen, 
ia eSect, preciwly ibose nhicli coniumed ibe moil of our ptodacupnL A* ta object 
of uniiereal oecesiily, il is iocDnceivable Ihil a great oatiaD should tahmil lo pif 
treble the value oF a metal nliich bee aeighbauia oSer in eicbacge foi conmioditiei 
with which she Dveiflo«s. 

" If the mines of AvaytoD pieient na already a alight dimioution in tha piicc, 
wi le«d us to hope foi one more caDsideiable, we must not forijet lliat Iba capeooe of 
piadaB^D is double the cost of Englisb iron, and tta lianiport fiom Ihe Tuina is 
ship* to Bonlcaui twa-lhirds dearer than the fieight from Koglaad lo BoideaDX. 
Now let any one judge of the diudTsntaiea which will always mult id us ia being 
obligad latupplj outaelTCtboni Iba produce ol Decuarille, weiDg Ibal ibe oampu}. 
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and its ccmsequenl beneflta have hereby been sacrificed to 
iron, which is produced only at extravagant cost, and which, 
^hen produced, is valueless, in consequence of its hi^h price, 
for ail purposes of foreign trade. With her iron France can 
buy nothing that is not French ; the same with a great pro- 
portion of her cotton and her woollen manufactures; her 
wines open to her all the markets of tlie world.* 

The annual sacrifice made by the agriculturists lo the pro- 
tected ironmasters, has been frequently allowed to be not less 
than from l,500,000i to 2,000,000/. sterling per annum. 
The lands cultivated in France are supposed to amount to 
22,818,000 hectares, equal lo 67,045,000 acres English ; and it 
ie calculated that a team of oxen would cultivate 15 hectares : 
hence, the quantity of ploughs employed in Frtince are esti- 
mated at about 1,500,000. M. de la Rochefoucault repre- 
sents the annual use and waste of iron at 40 kilogrammes per 
team ; but it has been frequently estimated at 60 kilogrammes; 
making, for the whole consumption, 75,000,000 kilo- 
is Urdu to fabrkale iroo of a tupetiot quality, ii Dbligett to procure cBBl-irDn From 
Elf lind, inJ to mell it again, at com id ei able eipenca al lliuir warka, situaleil 100 
leagues frooi the lea. Ileie arc Facli whicb pass beFore our eyei, and wbii^li ip«ak 
mora loudly thtn iKe ntoal aliiirul aignmenls in favonf of our deploniUe tyattm of 
praleclion. France ouglit now In lee if >he can leckoa upon taer own mourees, and 
wltethei it ia not time to reitore the ancieni relation( which caused the pioiperitj of 
btr aoutbetn disuicls, by fieely admitling the producla aF naliani whicii oflec her such 
■dnDtagnnu eicbanges. We think, then, thai it ii nrgeul, if financial oanuderatiani, 
of wbichwe are nol qualified lo judge, do not allow a complete abalidno of duties on 
boD, Iliftt out tariff! thouldbe reduced In the moat moderate rale, aod thai ironihould 
be adinJlled atmoil free at all timo when iu importation shall be juulifiGd by Iha 
wants of any entcrpiiie of public tnlcrest, inch as laiUoada, cantli, (uapeniion 
farldgei, iic. This advanlage ii a mailer of right fcom the instant that the increase 
BC tke public moBi of aclirily and general prolpeiily becomes concerDed. Out 
maritime position induces ui to turn our altention lo anchoc and chain cables, which 
we receive from England. The Gtst pay fiom 1 Ifr. to ISfr. SDc. per 100 kil. TLii 
duty is an addilionil tax upon our navigalioo, as if it had not to struggle already 
■gainat (oo many ditadtanngei. English large ancliora of s superior f[Datily, and 
belter mado than ouis, are almost indispenaable for large ships : chain cables beiog 
prohibited, we cannot raake any observations upon the duty paid. I'hey are 
nnuggled : but we are loo oell assured of the repugnance eiperienced by those who 
«re obliged to have recouise la this exlremiiy, not to call For a change which may 
iclievo them from liiai unpleasant position." 
• Report, p. 27. 
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grammes of iron, which, at 90 francs per 100 kilogrammes, 
consumes 67,500,000 francs, equal to 2,700,000/. sterling. 
Tfow, though this ebtimale is too high for ao average calcu- 
lation, it is undeniable that the iron could be imported from 
foreign countries at half the price; and the loss to agriculture 
alone must be taken at above one million sterling per annum. 
The annual consumption of France cannot be estimated at lees 
than 160,000 tons of iron. The average difference of price 
between France and England has been for the last twenty 
years more than lOL per ton. The smallest annual loss is 
therefore 1,600.000A The law of 1822 has been more than 
ten years, that of 1814 was eif^ht years in operation. They 
have cost tlie French people above 30,000,000/. sterling in 
positive and direct sacrifice of the national wealth, and double 
that amount in indirect sacrifice. The relative prices of 
French and English iron are now far more remote than tlu 
were when the protective system was called into its pre 
active operation. Ruinous losses have attended many of I 
iron-making adventurers; the largestof the iron compania 
have become bankrupt, and so far from the protecting expi 
men! having produced the consequences anticipated by i 
advocates, we shall be enabled to show that its &ilure I 
been as signal as its cost has been enormous.* 

The ship-owners, also, represent that one of the i 
causes of their non-progressive state is ibe burdens entailed on 
them by the restriciions of the French commercial system. 
The shipping of France, they report, consists of about 11,000 
vessels employed in foreign commerce and fisheries. They 
calculate that 102 metrical cjuintnls of iron are employed per 
250 tons: hence 1,122,000 cwts. of iron are in use in I 
French commercial shipping; at Sdfr. {Enquete atir les Fen 
p. 63), its value would be 62,832,000fr. It is believed tbi 
the annual waste is about 10 per cent., say 6,283,200fr., 
which more than half,*)- they state, is sacrificed by the ahip| 

* Fint Itfport uii ihe Comntetcial Keloiiua bctiveen Ftoace nod Ciei 
1833, f.n. 
t The EnqvtU lur lu Fm, p. 53, gives SSfr. 4(k. |>«i<)uiiilal, as Ibe irerage pi 

•r £<«"*>> >""■• ^"> 'B'Q *" "'^^' 
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interests to the ironmasters of France, whose monopoly, at 
the same time, leads to an enormous increase in the value of 
timber,* 

While, on the other hand, the revenue is diminished by the 
operation of the restrictive system, the expenses of the State 
are increased on the other, wherever purchases are made for 
the pubhc service, of articles whose price has been increased 
by protecting duty. The anuual purchase of iron in France, 
for instance, for the naval and military services, amounts to 
10,000, 000 fr,, of which considerably more than half would 
be saved, if foreign iron were admitted at a moderate duty.-f- 

The same observations as on the French reatrictions may be 
applied to America. These are the only rivals with whom we 
have to contend, and even with respect to these, it is only in 
their own markets, where the manufacture is protected at the 
expence of the consumer. After the year 1842, however, our 
iron will be admitted into America at a moderate duty; and 
at the present time, rail-iron is admitted there, under certain 
regulations, duty free. 

By an Act passed on 14th July, 1832, for all iron imported 
for railroads or inclined planes, by any State or Incorporated 
Company, bond ia to be given for the duty as usual, and 
the same shall be actually laid down, the drawback shall be 
allowed, or if actually paid, refunded. Provided no iron 
shall be considered railroad or inclined plane iron, but such 
as is prepared to be laid down without further manufacture. 
It further enacts, that the secretary of the treasury may 
extend the time for paying the duty bonds from time to time, 
not exceeding three years. 

And if the company has paid the duty the treasury will 
refund it, upon their giving bond to repay it if the iron is not 
laid down within three years. 

And a certificate from the collector, of the time and quan- 
tity of import, and another certiticate of its being laid down 
within the three years, are required, either to cancel the bond 
or recover the drawback.J 

t Ibid. p. 38. 

ii the Cniloni Hoo«e, eniiiled lo drawbatk :— Bari oi 
ind bimcl. 
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The great adrantaget possessed by out own country ate of 
a nature not to be injored by any foreign mannfiMSiiii^. Oar 
works are situated od miueral fields containing coal and iron- 
stone in abundance, both of which can be raised at a moderate 
cost. Fire-clay is also found in the same ground, and lime- 
stone in the immediate neighbourhood of all the mines. This 
may occur in particular situations in other countries, but even 
where it does, there are not the same facilities which we 
possess of conveying at a moderate rate' the manufactured 
iron to the different markets for exportation or home con- 
sumption. 

It is truly astonishing, when we look back and consider 
in how few years the iron manufiacture has arrived at its present 
rast extent, and that this rapid increase has occasioned no 
heavy accumulations of stock;* the iron trade, in common 
with all other trades, feels the effect of any general stagnation, 
but not from over production — as with its growth new chan- 
nels of consumption have kept pace. The endless detail into 
which the foundry trade branches itself, the almost universal 
fabrication which it embraces, consumes a very large pro- 
portion of the make : in buildings, iron is becoming a very 
general substitute for wood ; railroads may also be particularly 
mentioned as consuming a very considerable quantity of 

* As in the following instance, the ironmasters have occasionally, during a tern- 
poraiy cessation of demand, entered into an agreement to reduce the make, rather 
than lower the price. 

In December 1836 the ironmasters of South Wales called a meeting of the tradei 
at Newport, and agreed to the following resolutions :— 

" That the make of pig-iron be reduced 20 per cent." 

" That the reduced make be persevered in till the Slst March, 1837." 

'* That the price of iron be continued at £10 per ton." 

The iron-masters present agreed to blow out twenty-two famaces, and to meet, 
by a reduction of make in their remainiog furnaces, the speci6ed quantity required 
of them of the one-fifth proposed to be reduced — to be calculated on the make of the 
previous twelve months. 

The Staffordshire, Shropshire, North Wales, and Scotch ironmasters were requested 
to join in this arrangement, to which they acceded. 

Again, in 1840, there was an agreed reduction in the make, of 20 per cent, to 
remain in force from 22d Feb. to 1st July. 

At a meeting of the Staffordshire ironmasters in March in the same year, an 
interesting paper was read, relative to the source and strength of the Staffordshire 

2 
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manufactared as well as cast iron, but principally the 
former. It would be endless to shew where it has been, 
within a few years introduced, but we cannot omit noticing 
ite recent application to the building of ships. The succeES 
attending these first trials cannot but lead to the con- 
clusion, that for the future, ships will very generally be 
made of iron instead of wood, and if so, what a field it 
opens to the ironmaster, and how greatly it will add to the 
consumption. The plates of which the ships will be built 
must necessarily be of a very superior description of iron, 
involving a greater waste, and consequently increasing the 
consumption of the pig-iron ; and those works must be bene- 
fited, the quality and character of whose iron stands high — as, 
where the safety of hundreds or thousands of individuals is at 
stake, the very best iron alone should be used. 

With increased facilities of procuring iron at a reasonable 
price, America, and also France,* provided that in this latter 

Iran Tnde. Bj which il appeared thai there nere 561 puddling furaacea, cou- 
■uming iteeklj 7262} loni of pi^ 

The make aF pigs in 1839 wai .... 338.737 (otis. 

Deduct, ai agreed upon, 30 pel ceat. 67,747 „ 

270,990 „ 

which i> equal to per week &21 1 Idqs. 

Deduot med in cailinp uid roimdr; purposes 1 400 „ 

381 1 „ to which quanlily add 
Sbrapthire, Welih, and other pip uied in ) ^^ 
StiSHdabiic } " 

There are left 4811 Ions of forge piga as a weekly 
•opplj for the puddling furaacea. 

The coDurjueiice a, the tloclii accumulated duting the late iUippBge«tc rapldl; 
decreuing, and pricei Ihetcfore oiuit keep up. 

* Th« dutiea were la be laken into contideration in 1840 ; but the commeicial 
baily Ungered till the misunderitanding between this countiy and Fiance, on the 
nflaira of the Eul, leemi to hnve flopped il Tar an iadefiDlle period. 

Id answer In a queslion on thit lubject Stom Lord SliaDgFoid. who staled hii 
CDniiclioD was, thai nothing could lend more to the protperity of the empire than 
the establishment of a fair and liberal system of commercial inletconise between ihii 
Goontij and France : 

Loid Melbourne said, that negoliations had been in progress on thii iubjwt up 
to a few moniha ago, and ihey tiad been brought to auch a point that there was e?erj 
ruioD to hope foe * apeedy and lucceutul lemiiQalion of ihem. Ciicumstonce*, 
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countiy the duties are redaced, will become large pnrcliafleii ; 
and our iron-trade, unlike many of the other mann&ctures, 
being altogether the production of our own soil, mil continue 
to give employment to hundreds of thousands of our popnla* 
tion, to the great advantage of the country at laige, as well, 
we trust, as the individual benefit of the ironmaster. 

however, hid taken place in the lait year, interrapting the n^godation, wUeh had 
not finoe been renewed. The mimndentanding waa now, however, at an end, and 
there waa every reaaon to hope that the negodation woald be r e ne wed, and that it 
would lead to an arrangement between the two coantriea, which would promote the 
interchange of their respective prodnctions to the great benefit of botlk— The TSati, 
27 March, 1841. 
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1. Ship-building, and the founding of iron cannon, were the 
•ole manufactures in which the English excelled in Jamts the 
First's reign. Tliey seem, indeed, to have possessed alone the 
secret of the latter, and great complaints were made every Parlia- 
ment against the exportation of English ordnance. — Appendix to 
Hume's History of Great Britain. 

2. Charles the First, \a 1637, by proclamation, ordered the 
pigs and bars of iron made in England to be marked by his sur- 
veyors of the iron worLs, to prevent the sale of bad iron, and that 
iron was not to be exported without the king's licence, under paiti 
of forfeiture, &c. Those surveyors were also empowered to enter 
any woods that were felled, cut or corded, to be converted into 
coal for making of iron, whereby it might appear of what condition 
those woods were that should be employed that way, and that 
they be not cut down contrary to law. — Maepherson's Annalt of 
Commerce. 

3. 1661.^ — A petition from persons connected with the manu- 
facture of iron was presented to the House, praying that a duty 
might be put upon foreign iron ; it was referred to a committee, 
who reported that they were of opinion that the whole imposition 
upon all foreign iron, except Spanish, be 4011. per ton. It was 
negatived in the House. — Journals of the House of Commoits. 

4. 1679.— A duty of 10«. per ton was laid upon all foreign iron 
impoited.— r6i(/. 
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5. 1681.— Andrew YarringtoD, id a work entitled " EnglBnd'i 
Improvement by Sea and Land," asserts that tin plates (iron platei 
tinned over) were now made in England through his means, he 
having learnt the art of making them in Bohemia. Little was at 
this time done in this manufacture ; in the year 1720 it was one of 
the many projects set afloat, and, in IT40, it was brought to con- 
■iderablc perfection. 

6. 1685. — Manufacture of fine ironmongery in England 
proved by French refugees. 

7. 1689. — A petition of divers freemen of London was presented' 
to the House, praying that the importation of iron wire might 
allowed. — Journals of the House of Commons. 

8. 5th William and Mary, c. 17, an Act was passed for the 
exportation of iron, &c,, setting forth tliat, " Whereas, by several 
statutes, the one made in the 28th year of Edward III., and the 
other in the 33d year of Heury VIII., and another in the 2d year 
of Edward VI., iron, copper, Ac, are prohibited to be exported 
out of this realm, under several penalties, in the said statutei 
respectively contained : 

" Be it, therefore, enacted, &c., that from and after the 25th 
March, 1694, it shall be lawful to ship and export all manner of 
iron. Sic, except unto and for the use of the French king, or any 
of his subjects residing within bis dominions, &c., during the 
present war." 

9. The ingenious William Chetwyord, of Rugely, Esq., at 
Madely furnace, cast iron rollers for gardens, hollow, like the mills 
for sugar canes, of 5, 6, 7, or 800 weight a-piece; the hollow 
whereof being Gllcd with timber, and wedged up close, the other 
iron work of the roller ia fastened to the wood in the same place as 
in other rollers, which are weightier and more substantial than any 
other rollers I have elsewhere seen. For such purposes as these, 
this serves well enough, but for others it will not, for it is so brit- 
tle, that, being heated, with one blow of a hammer it will break all 
to pieces.— Pica's Nat. History of Staffordshire, 1686. 

10. In the early part of the eighteenth century, John Hanbuiy 
invented the method of rolling iron plates by means of cylinders, 
and introduced the art of turning into England. — Core's Tour in 
Mon mov thshire, 

11. In 1720, celebrated in the annals of our history for t1 
great South Sea speculation, among the many projects 
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ear, Mr, W. Wood, a great iron proprietor, endeavoured to 
establish an iron partnersliip. or company. Mr. Wood liad then a 
lease of all the mines on the crown lands of thirty-nine counties — 
some of the best iron works in the kingdom ; several forges for 
refining and drawing iron into bars ; also a mill, for rolling, 
slitting, and preparing the iron for its several uses in manufac- 
tures, furnaces for making pig-iron, pots, rails, and banisters, 
backs and hearths for chimneys, and all other sorts of cast-iron. 
With a view to introduce his scheme, he wrote a pamphlet, to prove 
that England possessed within herself all the essentials to the manu- 
facture of iron. He observes— 

"That the iron manufacture, next to the woollen manufacture, 
is the most considerable of all others in this nation. That we 
then used about 30,000 tons of iron per annum, of which, foe 
want of a sufficient supply of cord wood, we are forced to buy of 
our neighbours about 20,000 tons, with ready money, which, at 
10/. per Ion, is 200.000i. per annum. That we have ironstone 
enough, and may be able to supply ourselves with cord wood to 
make the greater part, if not the whole, of the iron we want, by 
planting and raising coppices on waste, and other lands of small 
ralue, and laying down a certain quantity of acres for the growth 
of timber trees." 

The distress which ensued on the bursting of the South Sea 
bubble, put a stop to all the other schemes of the day, and Mr. 
^^JEttxl's iron partnership was not carried into eifect. 
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Copies of the certificates transmitted to the Commissioners for 
Trade and Plantations by the Governors, Lieutenant-Governors, 
orCommaoders-in-Chiefof his Majesty's Colonies in America, 
in pursuance of an Act of the 23d of his present Majesty's 
reign, containing accounts of any mill or engine for slitting i 
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work with a tilt 
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faammer, and uny Tumace for making steel, erected in ai 
his Majesty's Colonies in America. 

Mill oi eagine lai Plnling forge ID >roik Fun 

flitiiag DC laltiDg with i till-hwnmHr. for a 

lion. itc 

Maryland ... I, with 2 tih-hammera — 

PenDBylvani!! 1 I 2 

New Jersey.. ], not now in use I, not dow in use. . .. 1(1 

New York... 1, ditto - 

Conneclirut .. I . . I . . 1 . . I . . 1 . . 1 . . I 

MaMachuR.B. l..t 1 1 
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APPENDIX B.' 

Navg Office, Bth March, 17M. 
Copies of the several Reports made to the Commisaionen of l)ie 
Navy, by the Officers of his Majesty's yards, of the tryals of 
iron imported from the plantations, prepared pursuant to an 
order of the Honourable House of Commons of the 4lh instant. 
Copy of a letter from the officers of hia Majesty's yard at Depl- 
ford, to the Navy Board, dated the 3d October, 1735 : — " Hav- 
ing, in obedience to your warrant of the lllh July last, received 
from Mrs. Crowley about six tuns of the bar-iron of different 
sorts which she lately imported from America, we sent one tun 
tliereof to each of the other yards, and have made a strict and 
careful survey and tryal of the sorts that remained, by causing 
several bars to be broke cold, and others wrought into bolts and 
hoops, seeing them drove very tight, by which the said icon 
appears to be a good tough sort, and fit for the service of the 
navy. We are, therefore, of opinion, it is equal in goodness lo the 
first sort of Arground'a Sweeds iron, and worth the same price, 
namely— 1?;, 10». a tun." 

Copy of a letter from the officers of his Majesty's yard at Dept- 
ford, to the Navy Board, dated 23d February, 173G:— " Pur- 
suant to your order of the 17th instant, we pray leave to acquaint 
you, that the tun of American iron imiwrled by Mrs. Crowley, and 
directed to this yard for an experiment, has been wholly wrought 
up, and applied to such uses fur which it was most Gt, as hoops, 
bolts, &c., and were carefully surveyed in making and driviug, as 
we acquainted your honours in our report of the 3d October last; 
and we continue of the same opinion of its goodness and value. 
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Copy of a letrer from the officers of his Majesty's yard at Chnt- 
iam, to the Navy Board, dated the 8lh September, 1735 : — •■ In 
•bedience to your warraul of the 1 1th of July last, we have re- 
ceived and made iryal of Mrs. Crowley's iron, imported from 
America, which we have wrought — the flatts into sirakes for tiniher 
eart*, horse-shoes, for niooring collars, scrapers, and sockets for 
•cnvet ineD, and mast hoops — the Btjuares into tackle hooks, cart 
nalli, knd several sorts of bolls; and, upon working the same, it 
ippe&red to he very tough, and in every respect eijual tu goodness 
•nd value to tlie best Sweeds iron." 

Copy of another letter from the officers of hia Majesty's yard 
•t Cbaihatu. to the Navy Board, dated the 23d February, 1736 :— 
" The tun of American iron of Mrs. Crowley's, sent to this yard 
fi)T a iryaj of its goodness, was all worked up into bolts, tarklc 
hooks, slrakes, and nails for carl wheels, itc, as we ncquainled 
5011 by our letter of the 8th September last, since which the bolts 
Itave been used, and drove very well; the tackle hooks have been 
tryed as usual, and stood the strain of a fourfold tackle, and the 
■tmkes and nails that were put upou cart wheels are Bttll remain- 
ing 00 lliem, and in good order — none of the heads of the noils 
kaving broke, and we have had no complaints of any of the other 
particulars mentioned in our letter that were made of the said iron, 
til which confirms us in onr opinion that it is tough in its nature, 
and equal m goodness and value to Sweeds iron." 

Copy of a letter from the officers of his Majesty's yard at 
Sheerness, to the Navy Bonid, dated 2fjlh February. 1736 :— ■' As 
we are ordered by your warrant of the 8lh August Inst, to cause 
the (uo of Mn. Crowley's American iron, sent hither from Dept- 
(bnl, 10 be worked up, wc humbly acquaint you, in answer thereto, 
and lo your order of the 17lh instant, that, as the service here has 
called for the sorts that were sent us, which were flatts of two and 
a quarter inches broad, and half an inch thick, and squares of 
seven-eighths of an inch, those sorts have been used, and about 
one third part of the whole converted to boom iron, square 
ttaplcs, bolts, and thimbles 1 in the making of them the iron 
proved very extraordinary, and llie bolts that havo been drove, 
which i« the only proof we have had of it, proves equal to tlie best 
Swccd* iron, and in our opinion is of et|u»l value." 

Copy of a letter from the officers of his Majesty's yard at Pons- 

montb, to the Navy Board, dated ?4th February. 1736:—" In 

¥ 1 
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obedience to your directions of the 24th September last, we hsnre 
caused the tun of iron, imported from America by Mrs. Crowley, 
to be wrought up, which we found to be very tough, not any ways 
coldshire, but two or three of the bars in working proved a little 
redshire. It is equal in goodness to the best Sweeds iron that 
hath at any time been received into his Majesty's stores here ; and 
is, in our humble opinion, worth 17/. 10«. per tun.*' 

Copy of a letter from the officers of hb Majesty's yard at Ply- 
mouth, to the Navy Board, dated 22nd February, 1736 i—** Obe- 
dient to your directions of the 17th, have to acquaint you, that from 
the several tryals we have had from the tun of iron imported by 
Mrs. Crowley from America, it is both in the nature and goodness 
and value in all respects with Sweeds iron.'* 

Copy of a letter from the officers of his Majesty*s yard at Dept- 
ford, to the Navy Board, dated 20th September, 1735 :— " Mrs. 
Crowley having sent hither the Philadelphia and Maryland iron, 
mentioned in your honours* warrant of the 26th May last, we have 
surveyed the same, found no marks thereon to distinguish one 
sort from the other, but broke several bars of each sort, and find- 
ing most part of the said iron to be brittle, with a grain like cast 
iron, or pott mettle, and no ways fit for his Majesty's service in 
this yard, we returned the whole quantity to Mrs. Crowley again." 

Copy of a letter from the officers of his Majesty's yard at 
Woolwich, to the Navy Board, dated 3d September, 1735: — 
^' We have lately received from his Majesty's yard at Deptford, 
barr-iron flatts of two and a quarter inches broad, and half an 
inch thick — 15 cwt. qr. 4 lbs., squares of seven-eighths of an 
inch — 5 cwt. qr. 12 lbs., imported by Mrs. Crowley from Ame- 
rica; and, pursuant to your warrant of the II July, 1735, have 
made sufficient tryal of each of the sorts, find the said iron to be 
very good, and fit for his Majesty's service, superior in every 
respect to the best Sweeds iron, and, in our opinion, worth 
17/. 10s. 6d. per tun." 



The following are Parliamentary Tables of Imports and Exports 
of Iron and Steel, from the year 1710 to the year 1776. 

These returns, ordered by the House of Commons at different 
times, have reference principally to the trade and encoui-agement 
of the manufacture of iron, in our American Colonies. 

2 
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AN ACCOUNT OF THE QUANTITY OF IRON IMPORTED 


INTO 


ENGLAND FROM CHRISIMAS, 1710. TO CHHISTMAS 


1718. FROM 1 


FOREIGN COUNTRIES, 










With Dutia pa^ttbU lAirutn.niK 


fc«B««e(il*«« 




gtach 


euUHfri) anJ tach tftar. 






PHOM CHBIBTMAB, 1710, TO CHRISTMAS, 1711. 




LocKton. 


Oul Pari*. 


Tnlalofboih. 


Amount of 1 


CoUHTItlKS. T. C. q. th. 


r. c. ,. to. 


T. t. q. Ih. 


Cut 


om. 


D*Mn.t(Kor. 15 8 3 17 


35 6 5 


60 13 3 22 


£114 


19 4 


E-Coonnj .. M 6 1 


116 15 8 


165 3 1 8 


343 16 10 1 


r««ce... 










Gcrmtar .... Sai 4 22 


I67' 6 o'"l 


748* 9 0*23 


1.669 


3 5 


HribDd' 


337 15 1 13 


237 15 I 13 


493 


10 4 


Ir«l«Dd 


174 5 19 


174 6 10 


173 


17 n 


Portdpl .... 12 1 21 




12 I 91 




11 B 


R>n« 










SjMiD 669 7 3 22 


476' 6 313 


1339*14 3'7 


3.370 


7* 3 


e-edi aB90 19 2 21 


5962 3 3 16 


11863 3 3 9 


23.164 


11 7 


0«««J 


14 33 7 


H 3 3 7 


29 


B 11 


3«^ 












Total... 


7406 1 1 19 


7178 26 


14584 1 2 17 


31,360 


8 3 


1711-1712. 










Denm. fitNor. 280 H 1 11 


89 B 3 24 


370 3 1 7 


£838 


9 1 


E. Counlty .. 65 16 


1465 13 2 14 


1621 9 3 14 


3,156 


IB 


Ynact 










G«man7 .... S63 5 1 32 


111' 3 2"9 


674* 9 "3 


1,407 


\k' * ■ 


HollwJ 


1B2 17 IS 


183 17 18 


379 10 11 ^ 


IwUnd 


7 2 3 26 


7 2 3 36 


7 


a 


Pon-g"! 










' R»m 










Seuo 684 4 1 


689 ' 6 2'i5 


1183*10 a'is 


2.968 


4' 9 


Sweden 7637 13 3 18 


6681 2 3 4 


13308 16 1 23 


27513 


10 11 


Oucnue* .... 1 19 1 


48 6 2 1 


SO 5 3 1 


104 


7 5 


J««y f.... 






17398 14 33 






TM.I... 


9123 11 3 23 


8173 2 27 


36,765 


17 1 


17ia-]713. 










Denm. & Nor. 182 10 3 7 


138 2 1 19 


320 13 3 26 


X664 


1 3 


E. Counltj . 


121 S 1 14 


141 16 1 


363 2 14 


546 


la 9 


Form 












Gomany . . . 


257 16 2' 7 


339' 13 012 


597* 9 3*19 


1.240 


4' 4 


HollBlllI ... 


48 7 3 5 


71 13 3 16 


130 1 2 21 


24!) 


4 11 


I«l-nd 

PoKug.l ... 




45 4 3 16 


45 4 3 16 


43 


3 












Sp><n .■.'.'.■■ 


240 i l"l4 


loai" 4 3*3 


1261* 6 016 


3.743 


17* 7 


Sttolea 


4665 G 3 8 


6892 2 2 19 


11457 9 1 27 


34.191 


13 5 






16 1 3 


16 I 3 


33 


7 1 


jefKy ..:;: 


ii 18 i' 


3 16 1 9 


IS 14 2 9 


32 


12 10 


Total.. 


6437 e 2 27 


8669 U3 9 


14097 1 3 8 


28,745 


3 3 
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TABLE I. {continued.) 




17I3-17H. 












LODdoD. 


Om Porti. 


ToUofbolh. 


AreouDtrf 


Cmnttnitt. 


T. 


c. ,. lb. 


r. <■. ,. tt. 


r. e. j. Ih. 




Da«a.t, Nor 


248 


18 


97 2 17 


345 3 1 7 


£7^ 13 I 


E.C000UJ . 


126 


15 1 W 


159 17 17 


286 13 2 11 


384 16 3 


France 


3 


13 




3 13 


16 6 


Cmn.nr... 


359 


5 1 13 


315 12 3W 


671 18 I 5 


1,400 17 6 


Holknd ... 






61 13 3 13 


61 13 3 13 


I3B 1 


IreUod 






37 3 1 24 


37 3 t 34 


37 1 10 


P«log»l ... 












Ro«U 






is 00 


13" 00' "0 


36 19 8 


8p.m 


2sa 


17 17 


467 15 7 


720 13 24 


1.553 10 8 


Sweden 


laooa 


19 3 13 


77S1 a I IS 


19754 3 1 5 


41.049 17 9.1 


Gu*n.«, ... 










.. .. 


J««T 






'3 1 i' 


3' 1 10 


6 7 ( 


ToUtb. 


13993 110 4 


8906 8 I I 


31898 19 1 6 


45.337 4 It 


1714-17 


15. 










Africi 












Uaom. H Noi 


403 


17 i' 


lie 6 013 


ssi' 3 ri2 


£1,165 10' ( 


E.Counlij . 


83 


6 


72 16 3 1 


156 a 3 1 


341 3 i 


Fl.«l«r, ... 






20 6 21 


20 5 21 


*3 I 9 


France 












Cerminy ... 


93 


13 0" 


391 8 2*34 


485' 1 2 "34 


1.067 7' 4 


Hdhod ... 






523 U 1 13 


5-22 14 I 12 


1.083 4 4 


Wind 






40 1 3 14 


40 I 3 14 


40 4 


I«i'j 












PortMSil ... 












lUiw 












Spun 


303 


13 s'ai 


1005 4 i'l7 


1308' IB I'io 


3.843 B 4 


SWedn 


8366 16 3 


6278 4 21 


14546 33 


30,631 IS 


OiwoMj... 












J«™j 






22 11 3' 7 


2211 3"7 


46 is' $ 


ToUl.. 


9150" 


6 33 


8501 13 1 17 


17651 19 2 12 


37,191 4 9 


171M7 


16. 










Atrc. 










.. .. 


Denm. tc Nai 


178 


12 3' 


281 3 6 25 


459' 15 325 


X979 lit 


F,. C00UI17 . 




1 3 


65 6 2 24 


73 8 I 24 


153 1 ».■ 


rUnden ... 










.. .. - 


Ftbdos 












Gennuiy . . . 


37 


12 2' 7 


242 18 s'aS 


28011 2"2 


5S3 li' » 


HolUod ... 






245 5 1 27 


345 6 1 37 


509 1 10. 


Itelud 






2 5 11 


2 6 11 


3 4 S 






'4 4 1* 7 


4' 4 1 "7 


8 1411 


HuS 


30 


6" 


44 6 


74 6 


1S4 4 S 


ta.::::: 


795 14 15 


964 13 2 37 


1760 7 3 14 


3,886 6 7 


7604 


17 3 7 


4283 13 1 


11888 11 7 


36,061 4 S 


OmnKj •■■ 


5 


10 


18 2 33 


23 10 2 32 


4B 17 1 


*S57" 






25 4 1 


25 4 1 


62 « 7 



J 



IWak.. 8660 9 




1 3 16 14827 10 3 17 31,437 U 3 




TABLE I. (contimed.) 



T. t. 



Deon. & Kor. 347 3 3 
E-CmhiDj .. 3 17 3 
Flinilan . . . . 107 13 3 19 

Fnoce 

Ocrmuy 39S 8 I 19 

HoUaniT 1478 9 2 33 

Iratud 8 12 

lul; 

Fortngil 

Rdina 166 7 1 3 

SpoiD 1368 5 2 IS 

Sweden 1030 19 3 

Oneran; 6 14 3 

Tout!.. 48tO S 



5 10 
3 17 

74 13 2 



S 3 3 26 
1375 17 3 14 

406 13 7 



I 14 



371 12 1 

43 19 3 3 

113 3 2 19 

3 17 

473 U 3 34 



7 3 4,004 13 



317 11 1 1 



171 10 ( 

2744 3 3 

1437 12 3 ■ 

3& 10 1 1 

15 14 1 I 



2730 2 1 13 7640 7 1 19 1S,8: 



1717-1718. 

ArricB 2 16 .. .. 3 16 £5 16 3 

Denni.& Nor. 734 16 3 320 3 11 1054 18 3 II 2,191 8 

E. CoDDlry .. 3076 I 3 13S7 11 3 31 4333 13 3 34 9,036 17 9 

Flamter* 31B II 24 7 9 ) 13 236 3 9 498 3 4 

Frmoce 21 3 3 13 5 3 10 34 8 1 10 130 5 9 

GcrmiDy .... 180 19 I 14 434 12 4 61S II 1 18 1.284 13 10 

HolliDd .... 3687 17 1 36 4342 14 26 7930 11 3 33 16,460 18 3 

InUnd 3fi 370 14 3 6 405 14 3 6 407 17 II 

lul; 3 17 3 3 17 3 8 14 

Porlugtl .... 

ItDuii 237 6 1 19 97 3 3 10 334 9 1 699 9 

SjMiD 1013 9 135 117B 19 3 9 3193 9 1 6 4,704 2 

Swedeu 74 II .. 74 11 154 H 8 

Gnenunr IB 9 1 15 19 9 1 15 23 16 4 

Ua^ 7 15 3 14 7 15 3 U 16 3 5 

TctKli.. 92B6 6 3 27 7949 19 3 36 17336 6 3 25 35,613 3 6 



PER TON ON BAR IRON lUFORTED. 
m all places eicept Irelnnd. In]| 



OldTubiijj 

New lulttidjr . . . , 
{ iDtt ] lubiidf . . 

Tolali . . 



.067! 



6 7j 



6 



64 3 10 lOJJ 19 lift 

The laipedor-Genenl keeps in hit booVi the quinlily of goods imported from ill 

foreign counlries iaio Eagland only, under tlie heads of '' Loodon," and Lbe " aul> 

poFlf," which ii the reaioD he cionol disliaguish ohil ti imparled into the Hvenl 

cot-poiti. He recesiet nol bccoudU from Scolleod, 90 Ihat this a for England odIj. 

John Oiehfohd, A. G. 
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TABLE 11. 

AN ACCOUNT OF THE QUANTITIES OF IRON IN BARS.PIGS, OR 
SOWS, IMPORTED INTO ENGLAND FROM THE PLANTATIONS. 

DiUinguithing each $pecUt, vith thg dutiti payabU (Atrton, and haw umek the tamt 
amounted to, from Chrittmas, 1710^* to CkAimat, ITlSycUfftn^uktn^ §aek plM- 
tation and each year, 

BAR IRON. 

CHRISTMAS) 1717. CHRI8TUAB, 1718. 

Imported. Duty. _Imported. ^^^t 

T, e. q, lb, 

Barbadoet London 

tt Out-ports .. 

Nevis London 

Out-poruO 10 
St. Christopher.. London. 1 10 
„ Out-ports .. 

Virginia . . . . ) London 

Maryland .... 5 Out-ports 

Totals.... 2000 430 6134 10 11 3 





T. e.q. 16. 




• . . . 


IS 1*26 


• • • a 

£1 18 3 


. . • • 

£10 9 
3 2 3 


oVe ri2 


1 13 U 

. • a . 


. . . • 


. . . . 
3 7 


• • a a 

6 19 1 



DUTY ON ONE TON OF PIG IRON. 

udy 
New subsidy 



Oldsubsidy £0 11^ 

Newsubsidy ll£ 

i and ] subsidy ll2 

mpost, 1690} 11^ 



ToUls £0 3 9^ 

DUTY ON ONB TON OF BAR IRON. 

Impost £11 

Oldsubsidy 6 7j 

New subsidy 6 7j 

\ and } subsidy 6 7j 



Total £2 1 6|j 

John Oxenford, A. G. 



TABLE 111. 

AN ACCOUNT OF THE QUANTITY OF STEEL IMPORTRD INTO 

ENGLAND. FROM CHRISTMAS, 1718, TO CHRISTMAS, 1736, 
The Duty payable thereon, and what the Dutiethave amounted to, distinguiehing each 

year and each country from whence imported. 



1718-1719. 

Imported. Duties. 

C. q, lb. £ f. d. 

!!<. L/Ountry ...... •. .* «. .« 

Flanders 43 3 14 20 13 9 

Germany 62 313 

Holland 2212 2 12 1043 7 8 

xrci&nu .«..••.... •. •. .. •• 

oweclen ..••••*... •• .. .. •• 

Venice 20 1 27 9 13 3 



Totals ...a 2283 1 25 1076 15 II 



1720. 

Imported. Duties. 

C.q. lb. £ i, d. 



19 1 7 9 10 

2719 1 14 1282 7 I 

•a a. .. .. 

9 10 4 6 3 

12 1 7 5 16 1 



2760 1 1301 10 5 



* The returns were ordered from 1710, but no iron was imported preyious to 1717. 



E-Conntr; . 
F linden . . 

Getminy . , 
Holltod.... 



TABLE 111. {continued.) 

1721. 1722. 

ImpatUd. Dulici. Imposed. Duliei> 



34 1 4 16 3 6 

1963 1 13 925 17 

7 8 3 6 2 



1 B 1391 12 « I 3004 3 )9 945 6 T 



E. Counlry . 
FliDden . . . 

Bollud.....' 

Sw^CD 



3536 3 17 1191 II 10 
37 3 3 i? 16 3 



Germtn; , 
Hdhnd... 

8<r«ilai] . . . 



E.CDiinlr7 . . 
Flaodei* . . 
Gcrnmoy ■■ 
Holland.... 
lielaod . . . . 

Sweden , . , . 



2973 3 17 1402 6 10 

1727, 

26 7 la 5 9 

58 27 7 



. 273B 3 23 12B6 IS 



3 3 7 1383 9 7 



2335 3 19 10S4 : 



CCoaatrj.. 

FUodera . . 
Gumuiy . . 
Halluuf.... 



3264 9 1639 4 5 
1 I 16 13 

4 1 17 8 



3274 3 16 1644 6 3 
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C. q. lb. 

Denmarfc & Norwty 4 2 24 

£.Coantry 20 

flSLOOCTB •••••••• •• 

Germany 13 4 

Holbnd 2312 2 17 

ItaljT 
SpaiQ 

Sweden 410 

V enice ••••••»••• •• •• 



TABLE III. (contimtei.) 
1731. 

Imported. Dntiai. 



• •■•■•••••• 






£ $. d. 
2 4 8 
9 8 7 

• • • • 
16 9 
1090 11 11 






193 6 9 



Totab .... 2749 17 1296 8 8 



1732. 



Inpoffted* 
C. f . /6. 






20 

I • • • 
26 1 4 






£ «. i 






6 3 19 2 16 9 

2364 110 1114 18 5 



9 8 7 

• • • • 

> . . . 

12 1 



2416 2 5 1139 2 10 



1733. 
Denmark & Norway 

K* Country ••.... •• •• •• •• 

T lanQen •••..■•• •• •. .. •• 

Germany 3!i I 11 16 13 4 

Holland 2236 2 10 1054 13 9 

xiaiy ••••....•••. •• •• .. •■ 

Spain ••.•••••.... a. •. •* .« 

oweoen •••..••.•• •• •• •• .. 

w enioe ••••••.••• •• •. •• •• 



Totab .... 2271 3 21 1071 7 1 



1734. 



4154 3 25 



1 3 21 



1959 6 10 

• . * • 
18 3 



4156 3 18 1960 5 1 



Denmark & Norway 

£. Country 

Flanders ; 

Germany 



1736. 

Imported. 

C. q. lb. 
2 1 14 

60 
1 21 
4 1 20 



Holland 2645 1 10 

July 

Spam * 

Sweden 

V 0D1C6 •••• ».•••• 









19 2 15 



Duties. 

£ f. d. 

1 1 4 
28 5 10 

4 1 

2 1 9 
1247 8 9 



9 5 1 



ToUl 2732 24 1288 6 10 



DTTTIES ON ONE CWT OP STBEL. 

Oldsubsidy £0 1 5^ 

New subsidy 1 6^ 

1 and I subsidy 1 5|| 

lmpo8t,1690 5 ij 

Total £0 9 5J;, 

NoU, — ^The accounts for the out- ports not being yet returned to tlie Inspector- 
General for the year 1736, is the reason this account ends at Christmas, 1735/^ He 
also receives no account from Scotland, so that this account U for England only. 

John OzsMroRO, A. G. 
CutUfm Houti, Undm, March 28, 1737. 

1 



AN ACCOUNT OF THE QUANTITY OF IRON IN BARS, PIGS. OR 
SOWS. IMPORTED INTO ENGLAND FROM CHRISTMAS, nSB.' 
10 CJIRISTMAS. 1735. FROM THE PLANTATIONS. 



C»rolm. .. 

New York'.'. 

FeaDivloania 
Virgin. Myl. 

Totali.. 


r.".,./* 


BAR-IRON 

1731. 

OulPoiU. AmouDlol 
T.cq.lb. Cuilomi. 

I a o' i:a'i4"i) 

12 2 14 


1733. 

London. OulPorW 

r.t.,.to. r. C.I. It. 
oil 3 " '.'. 

11 3 


Anonnl of 

CllMOTM. 

1 4 4 


1734. 




3 la 


£0 I 4 
1 4 


173fi. 






Mew York.. 
Pennaylyinia 
Virgb.MjI. 


10 17 3 '.'. '.'. 
44 9 31 .. .. 




03 12 


K 5 7 


TeUl... 


65 6 3 31 


114 n 7 



■ No bar-iroa imported is Ibe fnn 1739, 1730, *nd 1732 in 



Si. Chriitophei . 

Virginii, M117I. ; 



19 
3 16 I 
61 19 I 



Touli.. 450 3 3 24 70S 14 26 116S 18 32 218 IT It 



1730. 

Aotigu* 

BsrtKidon 

Csroliiia 

PcDDiyluBma ■• 
St. Chrislopher . 
Viieinu.MiijI. 
W.Indieiirigeii. 



105 16 

3 9 1 31 

779 17 3 14 



9 
10 3 1 
S 1 1 10 



14 14 3 10 

188 16 30 

2 9 I 21 

1536 16 1 IS 



I 18 S 
3 16 9 
35 16 I 
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TABI 


iE IV. (continued.) 




1730-1731. 










London. 


Ootporti. 


Tottlofbotb. 


Amoaiitof 


Coontries. 


r. c.q. lb. 


T. e.f. Ik. 


T. c. q. lb. 


Customs. 


Antigua .... 


. . • . 


. . . • 


. . . . 


. . . . 


Barbtdoei 


. . • • 


. . . . 


. . • • 


. . • . 


CtroliDa .... 


• . . • 


. . . . 


. . . . 


. . • • 


Jamaica .... 


6 


17 10 


22 10 


£4 5 3 


Penniylvaoia • 


88 1 3 27 


81 1 2 16 


169 3 2 15 


32 9 


St. Christopher 


5 16 3 


. • . . 


5 16 3 


1 .3 1 


Vimo., Maryl. 
W. lod. in gen. 


1367 15 3 7 
6 19 1 


713 6 1 20 


3081 3 37 
5 19 1 


394 2 4 
1 2 7 


ToUls.. 


1472 13 3 6 


811 18 8 


3384 11 3 14 


433 13 


1731-32. 










Antigua .... 


• . . . 


. . . . 


• . • • 


. . . • 


Bartwdoes . . 


. . . . 


. • a . 


. . • . 


■ . ■ . 


Carolina .... 


• • . . 


. . . . 


. • . . 


. • . . 


Jamaica .... 


10 


. . • • 


10 


£1 17 11 


Pennsylvania . 


62 11 26 


64 17 


106 11 1 15 


30 3 7 


St. Christopher 


. . • • 


. . . • 


. • . . 


. • . • 


Virgin. Maryl. 
W.Ind. ingeo. 


1604 18 1 15 

. . • . 

1567 9 2 13 


721 6 13 

• . . . 


3226 3 2 


423 11 7 


Totals.. 


775 5 1 2 


2342 14 3 16 


444 13 1 


1732-1733. 








Barbadoes . . 


. . . . 


• • • . 


. . • . 


• • . . 


Carolina .... 


• • • • 


• • . • 


• . . . 


. . • . 


Jamaica .... 


• . .,. 


. . . . 


. • . • 


. . . . 


New England . 


. . • . 


. . . . 


. . . . 


. • . . 


PeoDsylTania . 


43 3 2 11 


52 1 3 7 


95 5 1 18 


18 10 


St. Christopher 


. • « • 


• • • • 


• . . . 


. . . . 


Virgin., Maryl. 


1669 14 1 13 


639 17 2 9 


2309 11 3 22 


437 7 6 


Totals.. 


1712 17 3 24 


691 19 1 16 


2404 17 1 12 


455 8 4 


1733-1734. 








Barbadoes . . 


• . . . 


6 12 8 


6 12 8 


£13 


Carolina .... 


7 


. . . . 


7 


1 6 6 


Jamaica .... 


. . . . 


. • . . 


. • • . 


. . • • 


New England. 


• . . . 


. . . . 


. • • • 


* . . • 


Pennsylvania . 


59 4 3 


88 3 11 


147 7 3 11 


38 18 3 


St. Christopher 


. • . • 


. . • . 


. . • . 


. . . • 


Virgin., Maryl. 


1397 17 3 7 
1464 2 2 7 


644 4 2 24 


2042 2 2 3 


386 14 7 


Totals.. 


738 9 1 15 


2202 11 3 22 


418 3 4 


1734-1736. 








Barbadoes .. 


. • • • 


• . • . 


• • . • 


• . . . 


Carolina .... 


3 9 


. . . . 


3 9 


£0 13 1 


Jamaica .... 


7 


. . • . 


7 


1 6 6 


New England . 


6 


. . . . 


6 


1 1 


Pennsylvania . 


147 14 1 


47 17 2 21 


195 11 2 22 


33 9 


St. Christopher 


1 13 


. . . . 


1 13 


6 3 


Virgin., Maryl. ] 


1353 8 10 
L613 10 11 


1009 7 


2362 8 17 


447 7 7 


ToUls.. 1 


1056 17 3 


2570 7 3 11 


481 15 3 
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DUTY ON ONE TOM OP PIG IRON. 

Oldwbiidy £0 llj], 

New subudy Ollji 

1 and ] sub»idy OllA 

ImpoitltlSj 11^ 

Totil 3 9ft 

DCTY ON ONE TON OF BAH IRON. 

irop«i XI 1 m 

Old iob«idy 6 7H 

Newmbsidj 6 73 

( and I lubsJdy 6 7^ 

Tolal 2 1 6jS, 

Btt — The AccOUnU for Ihe oul-poni nal yet being felumed to the Inipeclor- 

■Geniral for the ye» 1736. U t>ie leaton ihiieada il Chrislma*. 1736. The lnip«c- 

>r-General in lili boaki keeps ihe qnaalily or gooili impniled from all rDteign coun- 

U* into Eogiind only under the liesdi of Londaa and the aut-pnru, which ii 

Ihe rcMon he cannol diitln^uiih what it Imparled Into (lie Mveral onlports. Ha 

i«ei no accaunli from Scotland, lo that ii for EngUnd only. 



TABLE V. 

AN ACCOUNT OF THE QUANTITY OF IRON IMPORTED INTO 
ENGLAND FROM CHRISTMAS, 1728, TO CHRISTMAS, 1735, FROM 
FOREIGN COUNTRIES, 

ICilh ifu Dulid Ikirtim payabtl, and how much lAa mute amounltil In, 
ditliNguiiliing each ceunlry and tach year. 

FROM CnRt6TUAS, 1728, TO CHRISTMAS, 1729. 

London. Out Fori). Toialofboth. Amounl of 

T. c. 5. lb. T. A. f. lb. T. k. q. lb. CuBloms. 

Desm.St Nor. 270 8 S 20 93 I 18 362 9 10 £784 15 II 

EiitCaanlry . 26 3 2 21 SO 6 1 9 76 10 2 15B 16 3 

~»Bdei» '.. .. 10 1 26 10 1 26 20 16 I 

mMny 38 6 62 18 3 24 91 4 3 24 IHO 13 6 

Mvid .... 72 11 3 IB 634 18 3 22 707 10 3 12 1468 II 11 

Inland . . . . 36 7 25 35 7 Q 25 35 4 8 

Ittlj .. .. 

RoMW 994 3 14 90 T I 22 1084 10 2 B 2279 IB 9 

Spiin 4B8 IT 3 1237 1 3 10 I72S 19 1 19 3S2S 5 8 

Sweden 8704 1 3 II 6456 10 31 1S160 12 4 33439 T I 

Oneroiey >. .... 

Jeney 5 IB 2 I fi 18 2 1- 12 6 1 

Total!.. 10684 12 3 8675 10 I IP 19260 3 19 40,916 11 



TABLE V. (continued.) 
1729 1730. 

I^ndoi). Qgt Poru. Tulal of bolh. Askx 

T". *. .). a. T. *. <,. Ih. T. k. ,. (ft. Cu«ii 

Owun. BiNor. 397 I II 193 2 18 590 1 1 £1237 

EulCauntrr . 37 10 3 36 202 3 1 33 339 14 1 21 503 

FUnden 

Getmwv .... 86 1 27 197 14 2 23 223 15 3 33 464 

fIollui<r .... SO 1 1 12 1048 9 3 24 HOB II e 2301 

IrallBiI 37 e 3 IS 37 B 3 18 37 

Inly 3110 3 -- 21 Vo 3 44 

Huint 357 14 1 3 115 2 6 472 ll> 1 9 983 

SpiiD ^39 14 1 19 90B B 1 12 1438 2 3 3 2970 

Smdcn 9897 12 3 3 7743 11 3 25 17641 4 3 36970 

Gucnua; 1 10 I 10 3 

JeiM; 2 10 2 10 5 

Tolali.. 11337 6 17 10449 19 3 9 31777 S 3 36 4S.630 



1730-173], ^1 

Denm. & Nnr. 173 19 305 G 3 30 37S 5 3 20 £7S0 IT ^^| 

EislCuuDlry . 193 3 3 14 133 4 1 6 325 7 20 0)7 I ^^ 

FUoden .. .. ., .. .. 

Gcrinim; . . . . 9310 125 721 134 931 38379 

Kolland .... 60 6 3 7 348 19 17 309 5 3 34 646 9 D 

Iielinil.. 42 10 3 9 42 10 3 9 43 8 7 

l<il^ .. .. .. 

Hnuit 1305 16 1 25 320 16 3 7 1626 13 4 33T7 4 11 

Spiin 327 17 3 20 I3J3 3 11 1551 10 3 3365 8 B 

&wtd«D 8839 10 1 13 11244 3 3 10 200B3 14 23 41977 6 

GuC'Dm;---- 13 9 .. 12 9 25 16 10 

Jtraej .... 

Toldlt.. 10931 4 2 23 13543 13 35 24463 16 3 19 51095 15 4 



Inlv 

f^j^ 3331 19 S 35 

&M^R B32 18 3 IB 

gwadw 7781 IH 1 32 



1324 1: 
1273 II 3 
7593 13 



T«tib.. 13140 17 a 16 



165 3 13 343 11 4 

610 13 3 3 1377 5 B 

6 17 3 20 6 17 S 

44Sfi 19 3 10 924B |8 9 

1796 10 a 32 3773 13 B 

15375 11 3 1 32449 17 9 

3 10 i'la 7 6 

23383 13 3 19 48^1 IS 8 



TABLE V. (continued.) 



Deom.t< Hot. 266 9 11 

But Caunir}' . 87 18 S 

France 14 8 2 D 

GermiDy 223 6 3 21 

HolliDd 75 6 -i 24 



67 n 

344 12 

26 15 



I 18 1 10 fiS4g 6 



a.:: 


. 693 9 25 
. 9433 6 1 37 


1166 7 
74:i5 a 2 


19 1859 16 I 16 
5 16B37 12 4 


3983 12 2 
36095 3 1 


TM.I.. 


13601 13 10 


10647 18 2 


17 24249 10 2 37 


5060B 13 8 



1733-1734. 

Deam. & Nnr. 310 9 3 37 

Eul Coaalt; . 186 6 3 T 

Gormlay 13 11 7 

HolUod 54 I 26 

Buui 2994 14 i e 

SpiiD 383 6 14 



441 16 2 6 £952 3 6 



3 3 IS 49 13 3 16 

2 I 25 3537 16 3 3 

D 3 2 1966 16 2 16 

B 3 25 1T906 2 1 10 



11848 3 32 34689 6 I 13 51619 IS 7 



1724-1736. 

Denm. & Nor. 320 6 
Eut Coialij . 97 2 3 

VnoM 

Gtrmmj .... 131 II I 
Hpflaad .... 61 2 I 2 
Iftlwd 



3650 5 3 23 



. 1960 13 II 689 I 
.. 591 6 i -n I4D0 6 3 3 2071 i; 
..10287 I 3 II 9769 17 27 20046 1! 



ToUl*.. 13339 3 I 



346 I 

SB2 . 
1134 : 

6500 1 

421<iS : 

54751 




KeU. — Tha sceounls from Ihe oin-|)orli nol being yei retufuod lo ilie Impfc'ur- 
General for the year 1736, ii th^ reason ihi< account cndi it Cbculmsi. 1735. Tbe 
laipeclor-Geiiecal keeps the ((UBntit; in bis bouki of gumlt imjuiteil Tiom all fmeign 
cniinHiES inio England only uniler liie headi of Lnn'lnn and the Oiil-poiU, wbicb it 
Ihe KNiion he cannot ditiiQEuiah what ii imported iolo the »veral nat-poitt. 

Cvum HttuM, Loidon, Martk 34, 1736. JoiiH OiEHroBD, A. G. 



336 



APPENDIX. 



TABLE VI. 

AN ACCOUNT OF THE QUANTITY OF IRON IlfPORTED FOR TEN 
YEARS LAST FROM THE BRITISH COLONIES IN AMERICA. 



DigtiHguithing each ytar, and tht tfuantity imparttd from mdi CoUmy, amd diui 

ing how much m Pig and how mudi in Bar* 

1739.* 

Pig-iron. 
7. e. q. lb. 



1 9 3 27 
8 8 3 21 
3 18 1 



Barbidoet 

CaroliDa • 

Jamaica 

New EDglaod 

vi ew X orK •••■•••••••••••• •■ •• 

PeonsylvaDia 170 5 3 19 

St. Chriitopher 

VirginU, Maryland 2242 2 2 14 

Totals 2426 5 125 



Bar-iron. 
7. e. f . lb. 



4 1 21 



5 



1740. 
Pig'iroii. 
T. «!. f . lb. 
7 10 
2 



94 1 12 

159 4 222 

10 

2020 2 022 



5 4 1 21 2283 7 1 



1741. 



Barbadoet 

Carolina 

Jamaica 

New England 

New York 

Pennsylvania . . . . . 
St. Christopher . . . 
Virginia, Maryland . 



• • • • • 



Bar-iron. 
T. c. q. lb. 






Pig-iron. 

T. c. q, lb. 

2 14 









42 16 1 16 
153 4 1*25 
5 3261 8 i 5 



Totals. 



5 3459 9 1 4 



1742.* 

Pig-iron. 
T. c. 0. lb, 
18 2 3 



5 

143 16 3 18 

1926 3 i 5 

2093 2 3 23 



1743.* 

Pig-iron. 
T, e. q. lb, 

Barbadoes 18 19 16 

Carolina 

Jamaica 

New England 25 11 1 17 

New York 81 4 2 7 

Pennsylvania 62 12 25 

St. Christopher • • • . , 

Virginia, Maryland 2816 1 1 15 



Totals 3004 8 2 24 



Bar-iron. 
T, e. q, lb. 












1744. 

Pig-iron. 
T. c. q, lb. 

20 1 6 19 
16 

6 16 6 
87 15 



57 1748 4 1 3 



57 1877 16 1 22 



• No bar-iron imported in tht yean 1739, 1742, and 1743. 
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TABLE VI. {continued.) 






1746. 

Bar-iron. 
T. e, q. lb, 

Barbadoes 

Carolioa • . • • 
Jamaica • • • • 

New England 

New York 

Pennsylvania 

St. Christopher 
Vifgin.,Maryl. 4 5 2 14 

Totals.. 4 5 2 14 



Pig-iron, 
r. c. q. lb» 


Bar-iron. 
T. c. q. lb. 


25 9 3* 


• • • • 

• • • • 


. . . a 

2 
18 12 
97 7 1 7 


• • • • 

• • • • 

3 9 i' 


2130 16 ilO 


193 8 3* 12 


2274 6 1 17 


196 18 12 



1746. 

Pig-iron, 
r. c. q. lb. 



29 

103 1 3 11 

1729 1 6* 2 

1861 2 3 13 



1747. 



Barbadoes 

Carolina 

Jamaica 

New England 

New York 

Pennsylvania 

St. Christopher .•..••.••• 
Virginia, Maryland 



Bar-iron. 
T. c. q, Uf, 



. . 

* a 

* • 

. . 
. a 



. . 
a a 
a . 



Pig-iron. 
T, c, q. U), 
8 118 



13 
24 14 3 20 



82 11 2 11 2119 3 24 



Totals.. 82 11 2 11 2164 17 24 



1748.* 
Pig-iron. 
T, c. q, lb. 

• . a • 

1 4 1 21 
6 

22 9 120 
114 10 

2017 11 3* 10 

2161 15 2 23 



TOTALS BROUGHT TOGETHER. 



Years. 



1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 



Bar-iron. 
Ta c. q. lb» 



Pig-iron. 
T. c. q. lb. 



5 
5 



4 1 21 




2426 
2283 



5 1 25 
7 10 



67 

4 5 2 14 

196 18 12 

82 11 2 11 

4 



Totals.. 354 19 3 2 
Cuttom Hous€, London, Feb. 1, 1749. 



3459 9 14 
2093 2 3 23 
3004 8 2 24 
1877 16 1 22 
2274 5 1 17 
1861 2 3 13 
2164 17 24 
2161 15 2 23 

23606 11 1 7 



* Only four tons of bar-iron imported in 1748. 
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TABLE VI 11. 

AN ACCOUNT OF THE QUANTITY OF IRON IMPORTED INTO 
ENGLAND FROM FOREIGN COUNTRIES, FROM CHRISTMAS, 
1749. TO 5™ JANUARY, 1756. 

H'illi I'f DulitI puyabli iherron, anif fttm niifli lAl unr smsuiiUif In, duliKguiJimg 
tach couulry and taek yair, 

1749 TO 1750. 1751. 

\ ,. ,. lb. £ ,. d. 



ollaad... 



Spiin .. 



. n&T5 2 13 43SI9 9 10 



ToUli.. 35.043 3 3 1 B5.923 10 



4Gt IS 1 U 


1229 6 


1040 8 3 


2521 14 


378 10 1 5 


675 11 


14G 8 1 26 


35e 


26 10 a 4 


35 14 



5632 6 3 10 13664 8 10 

991 7 la 2413 6 10 

17859 6 1 18 44093 17 2 



26.462 17 U 65.053 




15 IB 2BI 2 e 
bU 15 I 7 123 2 9 

148 199 8 7 

8 23 20858* 19 1 

,6 16 300 1 

13935 1 10 34424 2 II 

16 6 3 39 II 7 
4 2 15 9 19 3 



Tolal*.. 34,864 15 2 19 6^1.877 10 33,576 8 3 30 69,974 7 1 



7285 12 13 17672 2 1\ 

347 17 1 19 839 12 3 

30044 8 1 6 49173 8 8 



Dmm. & Norw. 

E- Counlrj 

GermiDy . 

Bollaml 

^? ■■■-■-■ ■ 



1754. 

178 5 10 
186 5 15 
167 9 



II 



. 6610 IB 35 
. 1024 t 1 14 
. 33434 10 3 3 



1756. 

1 31 365 

54 14 3 9 134 17 

3 16 194 3 

15 3 15 211 e 



9949 d 3 3 34133 14 7 

967 5 3 25 3374 16 10 
17762 3 30 43638 13 T 



Totals. . 30,805 IB I 



8 75,'ii 



11 



39,0( 



. 12 3 25 71,102 10 6 



— The Impeclor-GeQeTBl rcceirei no iccoaou rrom Sea 
it for Logland ooly. Its likevriu k^epi hit accDunti 
ai, aQd cmaol divide the EBienl years, ta as lu make on 
imer lo Midtummer, li required by ibe order ; and the ou 
r 1756 nol being all leturned to ihe Inipeclor-Ueiieral, 
: enda al Chiiiimai, 1755, •if,, tbe Slh Jaogarv, 1756. 
to-Wh, Landon, Fib. 18, 1767. .Fobs C 

z 2 



frnm Ch.if 
: lbi> accou 
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AN ACCOUNT OF THE QUANTITY OF PIG AND BAR-IRON WHICH 
HAVE BEEN IMPORTED FROM THE BRHISH COLONIES IH 
AMERICA, FROM CHRISTMAS, 1749, TO 5ih JANUARY, 175«, 



DiilingHiMng «ach ytaT and tack C-lmi/. and how n 



ViiginiifMuj- 

[Ui; .... 



a 17 3 S50e 16 1 !S 
& 17 3 S934 aU 



a Pig and k 

1751. 

■. lb. T. 



■(•*■ 
17'ii'o 11 

4 3 10 
9)63U 

2000 33 0331 
199 15 3 31 

5 63 4 

3 4 2 9 29S0 5 3 15 
23 16 2 3& 3230 1 4 



N«w EngUnd... .... 

NewVmk 

pMoiylnnti.. G4 16 2 & 

8t.Kiii'i 

VirginU{M«i7- 
Pind) .... 16 10 2 21 



156 8 2 3 
2 4 3 

2762 8 



Tolals.. 81 7 26 2982 1 1 I IT 



1754. 
Birtndoei.... .... 

Csrolint .... 

Jamirea , .... 

NewEngliDd 

New Yak 6 10 

PaDniv[vta«..110 >l 3 34 
8t.Kiit', 



au 

4 16 23 
115 16 a 
512 19 3 12 



..163 15 1 e 3591 4 3 17 
Tauls..370 15 I 4 3374 17 I 23 



Kelt. — The Inipeclor-General keepi hit acraii 
iDd cinnel diviile tlie teveral yean, u ni Id make 
10 Midiummei. i< rrquifed by the ordec ; id^ 
1756 DOl ixmg all teluroed la the Inspector-tie 
•I ChiiUmin, 1755. viz., Slh Jiai 

Culttm-keau. La«doH, Ftb. 18, 1757. 



63M 
10 

2 
40 10 1 7 



147 13 2 1 24a IS I 



97 18 19 3347 9 3;tS 
248 12 19 2740 6 3 ^M 



299 1 3 2133 IS 1 23 
389 19 1 20 3441 2 3 S 

I froni Chiiitmas lo Chriilmai, 



ipeclor-tjeneral, ii tlie re 



H OioiroBD, A. G. 



i 



AN ACCOUNT OF THE QUANTITY OF lEON IMPORTED INTO 
THAT PART OF GREAT BRITAIN CALLED SCOTLAND, FROM 
FOREIGN COUNTRIES, SINCE THE 24rii JUNE, 1750. 

unlBl ta, ditiingtiiMng 



24th jcks, 1750, to 24th june, 1751 
Quanlitiei. Duliu. 



7 S 1 14 IT 13 Tj 



no ] a 25 270 7 4j 



TO 24Tn JUNE, 1762. 



2 IS 3 31 6 8 

152 12 1 30 370 4 

36 U 3 IB 89 2 

15 I 16 
182 8 2 21 477 1 

1 10 3 " 



14 I 



3 24 35 a 1 



182 7 3 13 442 



.1570 7 5 3812 8 7)202117 20 4942 6 4| 



1752, TO 1753. 


TO 1754. 




4 13 9 IB 3 


3 S 3 4 


7 19 







3 19 3 


7 4 


in 


2B 12 1 26 69 8 7^ 


19 2 1 17 


46 7 


6 




8 IS 1 37 


21 5 


ft 


36 2 10 63 2 10 


19 13 3 24 


47 IS 


7 


6 19 1 3 16 17 10 


2 8 7 


5 18 




6 13 3 5 16 3 11 


1 4 14 


3 18 


8 


189 11 3 4 459 15 lOJ 


184 16 I 


448 S 


9 


30 1 6 72 16 31 
195 15 4 2899 10 O] 






1134 2 11 


2756 4 


4 


487 14 3 1 3607 13 7) 


1376 6 1 30 3344 


3 



1754. TO 1755. 




TOI 


7 3 19 


17 

3 


,;i;i 


4 


17 o'i7 




?7 


SS! 


1) 


10 3 13 


20 16 1 4 


50 


13 


2 2 3 




"l 


4 5 






49 5 3 9 


120 


8 ■2\ 


m 


1 27 


3 13 1 10 


H 


17 lOj 


17 


10 11 




V4 




54 


19 3 




210 




V}(} 


1 3 7 


11 5 3 


27 


7 6( 


2 


7 3 


1543 13 19 3746 


11 41 


1310 


10 2 2 


1743 12 3 18 4333 


9 10 


1590 


2 23 
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TABLE XII. ■ 


AN ACCOrST OF THE QUANTITY OT IRON IMPORTED INTO ■ 


SCOTLAND FROM 


4I.L PLACES EXCEPT AMERICA. FROM 1760, H 


TO lit JANUARY. 
Bn^j Of/or ««*.™« 


TT7. ■ 


■ b, maiM up. UgAtfT inlil Iht G™. .»i Kit P™i-C« ■/ 


lh.Du,iei 




W.ought. Groo produce of Net prod«c« of 


Ymh. Qo»nbtj. Duliet Duliw. ^ 


T. e. 


f. tb. £•.<(. £ 1. if. _H 


1761 .. 2139 ]3 


3 30 .... 6190 1 4 .... S168 13 3 ^M 


nea .. noo 5 


1 20 .... 4124 3 2 .... 4134 & 3 ^H 


1763 .. 3388 11 


2 25 .... G793 12 .... 5793 12 ^M 


176* .. S606 a 


1 19 .... 6321 8 6 .... 6229 6 3 ^H 


1765 .. 2693 12 


13 .... 6533 8 B .... 6505 3 11 ^M 


1766 ,. 2423 6 


2 15 .... 5877 IB .... 5761 4 ^M 


1767 .. 2511 8 


2 10 .... 6091 IS .... 5!(53 6 ^M 


1768 .. 2921 11 


3 .... 70SG 1U .... 7086 10 ^H 


1769 .. 3354 14 


2 16 .... 8135 1 .... BI35 1 ^B 


1770 .. 3111 3 


14 .... 7546 7 6 .... 754G 7 6 ^H 


1771 .. 2612 4 


2 7 .... 6336 6 8 .... 633G 6 B ^H 


1772 .. 3276 10 


2 33 .... 7947 J 1 6 .... 7947)1 6 ^H 


1773 .. 2601 5 


2 14 .... 6309 13 .... 6266 13 ^H 


1774 .. 3480 9 


3 32 .... 8442 7 8 .... 6336 4 H 


1773 .. 2876 13 


4 .... 6977 12 1 .... 6965 3 ■ 


1776 .. 3038 14 


2 10 .... 7370 12 8 .... 7370 12 8 H 


Ricr 


URD Meniies. tor the loEpector of Imporls ind Eipom. ^ 






TABLE XIIL 


AN ACCOUNT OF THE QUANTITY OF IRON IMPORTED INTO ■ 


ENGLAND FROM 


CHRISTMAS, 1760, TO CHRISTNUS, 1776. 


DtniMDUISDINO TBE q 


UANTITIES OF EACH lOHT IMrOHTED TBOM lUERIC*. 




Foreign. Ameiica. 




r. r. ,. lb. T. c. ,. lb. 




. , 42 328 935 39 100 


Pig 


' .... 2766 3 3 13 


1762— Bat 


.. 33,049 6 1 21 123 12 2 14 


Pig 


1766 16 3 


1763— Bar 


.. 37,262 8 13 6 310 19 3 2 


Pig 


2566 8 25 


1764— Bir 


.. 42.752 1 2 3 1059 18 10, 


Pig 


2554 8 S 31 ' 


176S-B.r 


.. 50,203 3 6 1078 15 16 , 


Pig 


3264 B 1 22 


1766— Bar 


.. 30,684 16 11 1267 14 3 9 


Pig 


3887 6 1 15 


1767— Bar 


.. 35,097 3 1325 19 18 


Pig 


3313 2 1 19 


176a~Bar 


.. 42,626 7 1 25 1989 11 6 


Pig 


2953 2 1* 


1769— B.T 


.. 46,848 12 10 1719 13 123 


Pig 


3401 12 3 2 


1770— B«r 


.. 44,321 12 2 20 1716 8 21 


Pig 


4233 18 1 18 


177l-B« 


.. 43,614 3 24 2232 4 3 24 


Pig 


6303 6 3 13 
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T. 



c, 
3 



lb. 
8 



1772— Bar 46^11 

Pig . . . . 

1773— Bar 46,641 6 2 12 

Pig .... 

1774— Bar 44,476 14 126 

Pig .... 

1776— Bar 40,77118 17 

Pig .... 

1776— Bar 49.828 9 

Pig .... 



T. e> 

966 16 
3724 19 

837 16 
29.37 13 

639 
3461 

916 

2996 

28 

316 



f . lb, 
23 
2 26 
6 




12 
6 



1 








2 
23 



' fc 
?7 



2 19 
2 11 
2 24 

2 8 



GROSS PKODUCE OF DUTIES' ON IRON IMPORTED. 



Forei};n parts. 

1761 £102,673 

1762 77,739 10 

1763 90.384 14 

1764 103.700 10 

1765 121,173 14 

1766 74,429 16 

1767 85,132 6 

1768 103.396 11 

1769 113,637 2 

1770 107,255 2 

1771 105,791 6 

1772 113,788 9 

1773 110,466 1 

1774 107,881 8 

1775 98,897 7 

1776 120.865 2 



Net produce on iron. 



10 £96.660 6 1 

2 70.423 14 7 

6 84.086 13 7 

I 93,466 11 10 

11 109.807 16 3 

9 68.106 6 4 

10 76,361 14 3 

11 92.712 2 8 

11 101,767 9 7 

96.175 6 

3 92,929 2 3 

9 100,115 10 2 

3 102.138 3 2 

6 97,838 6 8 

90,123 14 8 

8 110.878 16 8 



• Iron imported from America — Juty free. 
Note. — The iDspector- General is Dot yet supplied with the materials for the port 
of London, nor the proper returns for the several out-ports, to enable him to make op 
this account for the year 1777. 

JouN ToMKTNs, Assist. lospec 

TABLE XIV. 

AN ACCOUNT OF THE QUANTITY OF WROUGHT-IRON IN BARS 
EXPORTED TO THE PLANTATIONS, FROM CHRISTMAS 1710, 
TO CHRISTMAS, 1718, 

Distinguishing each Plantation and aaeh Year, 

1710 

Iron, wrought. 
C. q, lb, 

Antigua 960 14 

Barbadoes 2330 1 20 

Bermudas .... 

Carolina 1143 27 

Hudson's Bay 12 

Jamaica 2346 13 

Montserrat 209 3 

Nevis 204 3 21 

New England 4596 2 6 

New York 567 19 

Pennsylvania 987 2 

St. Christopher 282 1 

Virginia (Maryland).. 3014 8 
W Indies (in general) 397 2 14 

Totals 17061 3 2 



1711. 


1712. 


Bars. 


Iron, wronghi 


Bars. 


T, e. g, lb. 


C. q. Uf, 


r. e. q. Uf, 


2 


877 2 7 


11 


31 10 16 


2973 2 14 


34 10 26 


• • • • 


1 


.... 


• • • • 


1561 7 


4 13 


10 


• • • . 


2 2 


4 5 2 4 


4240 8 


28 18 2 10 


• • • • 


163 18 


.... 


8 


238 1 7 


26 


200 19 3 7 


5344 3 24 


281 13 3 19 


10 2 1 10 


639 1 7 


32 3 


12 10 2 21 


540 20 


2 


• • . . 


248 3 21 


.... 


1 10 1 1 


6653 2 4 


6 3 2 14 


3 


651 7 


64 17 1 1 


262 1 3 3 


23112 3 4 


471 12 2 14 
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TABLE XIV. {continued.) 
1713. 

Iron, uroughl. Ban. 



Anligui,. 



. 1700 10 
. 43 IZ 3 2S 

Bennudu • ■ . . 

Cuolioa 1406 2 7 

Hudun'iBay 30 

Jiauica 3790 1 18 

MonUerral 240 3 

Nevii 

Neir EoglsDd . 

New Yorii aoa * i. i 

PeDDiylvaDm 1040 9 

SLChmlophei 617 17 

Vireinia(MBrylaDd).. 2859 2 SI 
W. Indl«(iaHeDen]> 1971 25 

Total 24433 IB 



795 I 13 
3 13 



Aniigna 1900 2 

Birbsdiw* ■ . ■ . ■ 

BanDodi* 

Carnlina 

Uudion'i Bajr , 



. 3B97 1 
. 134 14 
. 691 21 



4 110 
. 4500 1 14 9 9 3 II 



5795 2 24 
1379 3 
987 3 4 



Feanijrlvinii 

Bt.Chmloph«r 330 

Viiginii (Maryland) 8946 3 15 16 17 
W.lndiet(mgenefal) 20B2 27 10 4 

Total* 31067 27 621 12 I 



1714. 

IioD, nroughl. 



4633 9 
1136 3 IS 
923 2 I 



I 14 10 



28417 2 20 531 IB 

1716. 

1430 3 31 10 
4453 111 47 5 2 



670 I 7 

22 

4432 7 

186 SI 

508 1 7 

5397 3 2 

1094 



2 2 
794 3 31 



373 19 3 11 
147 21 
10 
1 10 
B 19 e 
47 IB 2 18 

683 6 2 23 



Birbadott 

BamiDdu 

Carolioft 

,> Hndma'a Baj . 



. 1754 2 
. 3830 I 
. 146 2 



S166 3 17 
143 13 

240 14 
1819 6 



Nmii 

N«iT Enelaiid 

Now York i.-j 

Fcooayl*! Di* 1 147 

Si. ChriMopher 1231 

Virginia (Maryland) 8728 

W. ladin (in gentral) 964 



A 


1? 





44 


I 


J4 


4 


2 n 


n 


■A 


10 





46 


16 





1 


2 





4r 


16 3 20 1 




14 1 


73 


s 


15 2 


IB 


10 


1 


8 


3 


8 





13 


16 3 


9 



1147 2 9 
3334 3 17 

29 3 
969 21 

76 
4439 1 14 

3B 
165 1 14 
3110 1 1 
1396 1 26 



-23653 33 34S 9 3 10 
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HAVE BEE> 

Y«.n. 
1711 
n!3 
1713 
1714 
1715 
1716 
1717 
1718 

Tol«l 


TABLE XV. 

lAT WROrCHT-IRON. AND IRON IN BAB 
EXPORTED TO FOREIGN PARTS. 

alum, from ChrUlmm, 1710, b> Chrittma,, 1713. 

Iron, wrought. Iron in Bir». 
C. <,. lb. T. <■. ,. tb. 

10,128 23 772 8 37 

9,214 a 19 1074 1 2 IS 

\3.i53 7 2939 9 I 22 

16,749 I 16 2001 3 3 3 

16.330 3 3 1079 13 2 13 

11,980 1 9 6905 12 1 9 

16,167 8 989 3 13 

13.117 3 U 995 1 23 


106.141 


1 12 


5,756 U 


23 


AN ACCOUNT OF Til 
ENGLAND, FROM 

Year.. 


TAt 

e; QUA^ 

CHEIS 
Engliih 

. 885 
. 1216 
. 504 
. 948 
. 1032 
. 1337 
. 1728 
. 1010 
. 623 
. 634 
. 686 
. 1214 
. 1513 
. 946 
. 2250 
. 2269 
. 3339 


LE XVI. 

TITY OF STEEL EXPO 
MAS, 1718, TO CHRIST 
Steel. Foreigi 
q. /6. C. 


RTED FROI 
UA3. 1738. 
Sled. 

(. 16. 

26 

10 

22 

2 1 



1 12 

3 10 

1 6 

2 3 
1 

3 
3 7 
3 11 

15 

1 
1 7 
1 14 








































































. 606 

213 

. 202 

'.'. 272 


















Totals, 

Num. — The out- port acco 
Ihe year 1736. is Ihe reason 
no accouDt) from Scoilaad, s 




21,930 3 14 4157 1 4 ■ 

□U Dot being yet relariied to the Inipector-Genetvl A|M 
h.B accouM eads at CbridmBC, 1735. He alu reccifS 
that thii BccouDi ii foi England only. ^1 

rch, 1737. M 



i;. 



ss 



















|gha5g|=i|^||ij||||sif 



1 11=^ 



I 



UQHUb.ChOS£iSEZCL.p: 



i:Hil 



350 



APPEKDIX. 



eo 



• • • 



S S®8 2S 









• ^ • • • 
•3 • ' ' 



OA ooeo 00 

1 ^ • 00 frt M • CO CD 



o 



^5 « o»o 

tt o o. 

^fVi .(O o «0 

S^ijS ::::::: '"^ "" 



09 • • 



oeo 



5 : — S 



S 



O 

oc 

10 



! 



> 

X 



c4 

CO 



H 

H 

O 
H 



CO 



CD 

H 

m 

1^ 

M 
H 

O 
P4 









00 
eo 



•Or4 •€« 



o J^ 
o 00 



• • • 

• • • 



-•FN • • 'ff^ • • 'OCQ 'CI 'O •COCO • • * • • * 
t*i ^ • » * ^ • * • vm C^ • (lOapNid****** 



10 



j^ O O O 09 O t^ K« g 



Of "N c* »^ ^^ ct c« 



^^ ooc«c«eoe«o<-^^<-^9ieoi-40e4^ooooeoc« 



^sJr^^ <o^t* eo e« ^ lO €4 K« eo 000 

CO o p4 ix eo eo ci ^ 






00 



• 00 • • 

• • • 



00-^009(0^00 • • • 
C« r^ rm • • • 

OF^eooevcoooct 



^4« 



^oco 
000 



C<« 00 



§ ^r^ooeooc^t*g^oooo2|Ot*^o^o 
*^ § «>o o^coe«eoe«ooc9'-4000oot-«ooo 



00 
eo c» 



S oo<po>^«SSOoo »^-r*» ^Qoo«p»ooo'*eo«iM • i-4 »o 
iJt;2>5w "♦^®«*«?^"'*g5«oo5eo»cj«^ -oo^ 



d rm 



a 

§ 




S 



c« 






3 

O 

H 



^p . . .o . . . ._ .„g„ .-g . 






1 

4 






I J„-SS 



= S--S3 = ?!2|'SS" 



;i n H n n i n n I n n 

;|£- :::: 1 ■: :| :;::::; : 



IlliilllilfjIllilJIili 



363 



APPBMDIX. 



It" 






e 
o • • 

e 



• • • ■ • 

a OB • • • CO * * 



0» lOI^M ^O 

■ • • 

8 •" S '"" 






o «^2t 

09 • W ^ CO 



«0O 



S 






3 



I 



> 



CO 



n 

o 

CO 
CO 

1^ 



CO 

H 

CD 

M 

H 

O 
M 






a> !<• t^ ^o 

• • • • • • 

• et •CO •04 •e9et • • 



fL. mm • • • 



^ <D 



»H F^ 00 



(O A 



• e* ^ 



o 
e« 



^ooo9 0<po90i*wMOOoe*oe*20^ 
•-j • o Oixetoeoeoi-ii-^CQetoOf^oeoetoo 



ooe«o 

OOO09 



e% 

CO 



.:9o c*o 



J? o*- 



OOOM OOOOO 
OOO^ OOOOO 






. 



00 O 

• • • 



CO eo t^ a> CI 00 00 ^ 



e40 
e«e9 



c« 



O 
P 

o 



o 
« 



s 



:* o o ^ o «o 00 o t* w oo ooi* oi* ^ o ^ o oo 

o ,;,eooe«woeoeo^^c««oOF^oeoc«ooo wo 

S CO 00 ^e* m «A r^ est CO *o 00 qp ^ d 90S6^co ^e^ % co 
"^coeS o •* c^ S S «S 






o 




S-2 - 

1J3I 







to 
d 

CO 



CO 

c« 



^ 

^ 







TABLE XVIII. 

AN ACCOUNT OF THE QUANTITY OF WROUGHT-IBON. JIND 
IRON IN BARS, EXPORTED TO THE PLANTATIONS, FROM 
CHRISTMAS, 1728, TO CHRISTMAS, 1735, DISTINGUISIIINO EACH 
PLANTATION AND EACH YEAR. 



1729. 

1, -toughl. 



Ban. 

c. q. It 
10 D I 



94 a 



. 8743 U 19 IB a 



870 1 



MouMiirral . 

NewEnglind 7393 3 i 

Ntw PiovidtuKe ■ ■ • ■ ■ ■ • . 

New York 1903 2 2 

PenoiflTiDia 8510 14 

81. Chriiloph«r'i ' " 



81. Chriiloph«r' IG!3 1 15 

Viigiiui (Marjlind) 4866 33 
W.lBdiM (in gtne.il) 2—' " " 



) 14 486 1 3 2fi 



1731. 

Antim 1543 2 19 

fiifbidoei 3140 28 3 1 14 

Bermadu 38 100 

Carabai 1770 II 10 18 1 7 

HndwD'*Bi* 112 1 SO 

Jimaic* G320 2 26 26 14 

Mountieml 35 I 1 4 • . ■ . 

Nevii ei 7 

NewEngltnd 9737 1 7 243 8 2 7 

New Ptoiidence .... 30 

New York 2627 3 7 101 111 1 

PeaDiylvinU 2946 7 6 00 

SuChritlopber'* .... 10812 10 

Virrini* (Msrjlsnd) 96H13 11 3 18 

W. Indie* (in general) 2192 2 21 36 2 I 

ToUli 40306 3 18 458 9 3 1 



1730. 

on, wrought. 



149G 3 13 2)30 

3565 3 22 37 IH 

20 

1479 3 33 S 10 



2775 
2628 3 30 
1733 3 II 
63R9 3 S4 
3507 3 2 

3GSS5 3 4 436 7 3 IB 



2470 3 

2a 

2167 3 



1 ^1 



S597 2 4 413 S S 17 

2380 34 58 6 3 27 

2207 3 26 2 16 21 

776 2 31 2 110-0 

7446 3 27 4 14 

3085 1 24 II 11 3 4 

36196 3 11 S46 3 19 



4 



TABLE XVIIt. leonlamd). 

1733. 
Iron, wrauetiL Ban. 

C. J. lb. T. c. <,. tb. 



Catoliiia 5692 a 

GeoTGia 33d 1 

HKtua'iBa; 1S9 

Jamuca.. 6S4S 

Hsanuetnt 217 

Netk 166 1 

NawEDgland . 
New Providcoce 

New YoA 

PemiKan'ia... 
SI. CfariOopber'a 



71M 3 U 370 M 2 7 



iagBnenl) 199S 3 13 T 10 1 
■ 36237 5 497 9 3 7 



1734. 
Iron, wrought. ] 



1401 2 18 
Um 2 13 

207 

2880 3 19 

41 14 

123 
4840 S 



5 263 a 3 
"g 90 6 3 20 



Caiolioa 3353 I 23 

Gaotgta 1700 

Hudiua'* Bay 74 

Jamaica 6247 2 I 

Moantierral 473 I 14 



Penntylvania 2102 

Si. Chtialophei'i 840 3 7 

Virginia(MarjlaDd).. 9709 1 34 

W.lDdiei (mgcDcral) 4960 3 15 3 7 

41823 1 233 4 19 
Noll, — The oul-poru' accounU nol being }Gt cediiDed lo ilic Impwtur Geneial, 
u tlie teaUD t1ii> bccoudI endt at Clirisimas, 1735. 

Cuilm-lumH, Lmid„n, Maich 34, 1736. Johv OianraHD. A. G. 

TABLE XIX. 

AN ACCOUNT OF BAR-IRON EXPORTED TO THE BRinSH PLANT- 
ATIONS, FROM CHRISTMAS, 1746. TO CHRISTMAS, 1749, DIS- 
TINGUISHING EACH YEAR. 



I, 1746. loChnifmia' 



^^C«<. 



Cutfm-houH, Lamlim. Hard. S. 1749. 



r. c. I. I 

36 13 3 

.17 4 11 

1^1749 Ia9 ia 3 3 

Tout 243 16 3 I 
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NOTES TO CHAPTER V. 

Amongst other curious calculations, in the year 1783, iron is 
estimated in what we imported and made from its rough state, 
through all its various manufactured branches, to be of the value 
of 8,700,000/. — the greatest part of which may be reckoned 
labour ; indeed, it is astonishing to see this branch extended to 
so great an extent in so short a period, not so much in the rough 
material as the hardware manufactures at Birmingham, and other 
places, but particularly at Sheffield, so famous for cutlery. The 
first knives made in England were by one Thomas Mathews, of 
London, in the year 1563, when we imported the greatest part of 
our manufacture requisite from Flanders and other countries. — 
Oddy*s European Commerce, 

1785. — The manufactures in iron and steel being objects of 
great importance, the exportation of any of the tools or engines 
used in them, or of models or plans of such, was prohibited, under 
the penalty of one year's imprisonment, and a fine of 200/., besides 
forfeiture of the articles shipped, or proved to have been intended 
to be shipped. The same fine was also inflicted upon the com- 
mander of any vessel knowingly receiving such articles on board, 
and on custom-house officers permitting them to be shipped; 
such officers, and also commanders of the king's ships so offend- 
ing, being, moreover, rendered for ever incapable of holding any 
office under his Majesty ; but the exportation of the artificers 
themselves is more strictly prohibited. Any person enticing or 
endeavouring to seduce any one who has wrought in the iron or 
steel manufacture to go to a foreign country, is liable to one 
year's imprisonment, and a penalty of 500/. for every person he 
has enticed, or endeavoured to entice ; and in case of committing 
the offence a second time, the imprisonment and fine are to be 
doubled. Nothing in this Act, however, prevents workmen from 
removing to Ireland ; or tools, &c., from being shipped for that 
kingdom (25 Geo. HI. c. 67). This Act was amended the next 
year, making it lawful to export from Great Britain to the British 

3 
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West Indies, or to any* part whatever, any tools or utensils made 
use of in the iron or steel manufactures of this kingdom, which 
might have been legally exported before the passing of 25 Geo. III. 
c. 67, except " rollers, either plain, grooved, or of any other form or 
denomination of cast iron, wrought iron or steel, for the rollingofiron, 
or any sort of metals, and frames, beds, pillars, screws, pinions, and 
each implement, tool, or utensil thereunto belonging; rollers, slitters, 
frames, beds, pillars, and screws for slitting mills ; presses of all sorts 
in iron, steel, or other metals, which are used with a screw exceeding 
one inch and a half in diameter, or any parts of such articles, or 
any model of any such utensils, engines, or machines, or any part 
thereof; and all sorts of utensils, engines, or machines, used in 
the casting or boring cannon, or any sort of artillery, or any parts 
thereof, or any model tools, utensils, engines, or machines used 
in casting or boring of cannon, or any sort of artillery, or parts 
thereof." It was afterwards confirmed by 30 Geo. III. c. 18, s. 12, 
and made perpetual 35 Geo. III. c. 38, s. 4. 

1788. — It is worthy of observation, that orders were sent from 
Paris to Mr. Wilkinson (a gentleman of great eminence in the 
iron manufacture) for iron pipes, to the extent of no less than 
forty miles, to be used in supplying that capital with water. — 
MacphertoiCs Annals of Commerce, 
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AN ACCOUNT OF THE QUANTTTY OF BAR-IRON IMPORTED INTO 
GREAT BRITAIN, DISTINGUISHING FROM WHAT PLACES IM- 
PORTED INTO ENGLAND, AND ONLY THE TOTAL QUANTITY 
INTO SCOTLAND. 

[From " Oddj't Earopeto Commace."] 



YB8. 


DENMARK. 


BUSNA. 


SWEDBt. 


OBBMAmi 


'. SPAIK. 


OTBEB OOUM. 




Toni. 


Tods. 


Tons. 




Tods. 


Tods. 


Tods. 


1786 


1218 


26,029 


16,834 




. . 


50 


197 


1787 


1636 


21.829 


18,492 




18 


146 


283 


1788 


1337 


27,816 


16,877 




413 


244 


174 


1789 


798 


25,005 


19,903 




675 


69 


58 


1790 


176 


22,440 


20,466 




673 


104 


51 


1791 


1100 


29,971 


19.572 




220 


76 


622 


1792 


705 


26,892 


24,442 




20 


273 


119 


1793 


961 


33,511 


20,079 




• • 


45 


180 


1794 


408 


21,170 


15.816 




• • 


64 


119 


1795 


172 


26.215 


18,171 




32 




239 


1796 


962 


29,083 


18,006 




3 




220 


1797 


464 


20.537 


11,428 




425 




279 


1798 


302 


29.446 


15,799 




272 




142 


1799 


264 


23,451 


18,623 




12 




97 




YEARS. 


ENGLAND. 


SCOTLAND. 


TOTAL. 








Tods. 




Tods. 




Tods. 






1786 


44,330 




4235 




48.565 






1787 


42,407 




4321 




46,728 






1788 


46,836 




4633 




51,469 






1789 


46.511 




4532 




51,043 






1790 


43,812 




5428 




49.340 






179) 


51,564 




5609 




57,173 






1792 


52.453 




5240 




57,693 






1793 


54,780 




4182 




58,962 






1794 


37.578 




4901 




42,479 






1795 


44,830 




4696 




49,526 






1796 


48,276 




5001 




53.277 






1797 


33,135 




3825 




36.960 






1798 


45,964 




5964 




51,928 






1799 


42.479 




5852 




48.331 





May. 1790— coke FURNACES IN GREAT BRITAIN. 
CUMBERLAND. 



S £ 17fi5 

3 £ 1778 

1 W 17B0 

1 W 1786 

1 W 17B0 



Miles from 
Sewoo I Workington,. Chritlian. Esq. .. Spedding & Co. 1 W 1760 

LANCASHIRE. 
Hiy 2 Wiggaa Lord Bolcttras .. Lindiey&Co.. I E 17B9 

VORKSHIRE. 
Mubomugh .. 1 Rotbcrhain . . Earl Effiaghim ■ > Wtlker&Co.. 
Cbippet Ta»D. 6 Sbeffiald . 

SeutoFt t Leeds . - , 

Ptrk 2 Sheffield . . 

fuliogSbaw.. 3Hatiru . 



DukeoTHarlbtk.. Booih & Co. . 



Wiogwworth 
CbMUriield 
Stone Grirel 
Aihenley . . 

Sujiej 

Dila Abbey 



DERBYSHIRE. 

. 2Cbuteriie1d.. Sic H. Hnrlsake. . Butlei 

. i Ditto.... J. Shimmelt .... Smith & Co. . 

. 1 Ditto BirQelt&Co.. 

.10 Derby Hurl Kurt 

. 4 Cheiteciield.. Mather Mkther 

. 7 Derby Earl Stan b ope .. Engluh 



Bradley 4 Wbampton . 

Tipton ) Dndley .... 

Ettisgihill.... 3 Wbampton. 

DeapGeld .... 4 Ditto . . . 

Wedoeabaiy .. 4 Ditto... 

hnA 3 Stourbridge.. 



Ap«d«le. 
Biiuly . 



STAFFORDSHIRE. 
J. WLIkinsoD.... J. 
Lord Dudley .... P 
Meurs. Buckley.. 

Pean&Co 

S. Hallen 

Lord Dudley , 



Fcnn & Co. 

S. HlllBD 

Gibbons'* 



. 3 Newcastle .. SitN. Gieiley . 



. 2 Stuurbcidi 



kCo. 



E 17H0 
E 1777 
E 1780 



E 1782 

E 1788 

E 1788 

E 178S 

E 1787 

E I76B 
1790 



Newcastle .. Sir J. Ilestiicote.. Kinneiiley&Co. 1 £ 1790 



MONMOUTHSHIRE. 
Blianaran .. .. 6 Abergavenny. Earl Abergavenny T, HIII& Co... . 



Beanfori . . 

Ebufy.... 



E 1790 
W 1780 
E 1790 
W 1778 



. D. Tanner D. Tann 



SHROPSHIRE. 

Ketley 2 Wellington . . Luid Stafford.... Reynolds & Co. 4 E 1768 

UoneKay.... 4 DilW. . .. M'Slaney Ditto 1 E17&S 

DaQiiingtan . . 3 Ditto .... ThtM Lord* .... Ditto 1 E 17BG 
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SHROPSHIRE— (MurimiMr). 

NAMU. SITUATIOir. PROPBItTUBS. OOCUFIKmi. NO. BT. BLT. 

Miles from 

Cotlbrook Dale 2 Broseley .... R. Reynolds.... Dtle Gompftiiy ^ W 1720 

Madeley Wood 1 Ditto.... Ditto Ditto 2 E 1757 

Lightmoor .... 5 Wellington . • Lord Crmven .... Homfimjt .... 2 £ 1758 

Snedshill .... 2 Ditto Lord Jemingham J. WiDumon •• 2 £ 1778 

HolHogswood.. 2 Ditto.... Ditto Ditto 2 E 1787 

Willey 1 Broseley.... G. Fonester . . . . Ditto I £ 1757 

Calcat 1 Ditto Ditto Brodie 1 E 1775 

Barthall 1 Ditto.... Harris, Esq Bancks&Co.. 2 E 1775 

Conneybeny .. Ditto Dafenport, Esq.. Ditto 1 £ 1786 

Cleehill 4 Cleobury .. Lord Cra?en .... BotfieU^ Co.. 1 E 1778 

Park 3 Wellington.. H.Browne,£aq.. Brown&Co... 2 E 1790 

GLAMORGANSHIRE. 

Cyfartha Merthyr Lord Talbot .... Crawshay&Co. 2 £ 1767 

Plymouth .... 1 Ditto.... Lord Plymoath . . R. Hill 1 W 1766 

Herwain 5 Ditto.... Lord Cardiff ... . Glo?er 1 W 1756 

Dowlais 2 Ditto Ditto DowlaisCo. .. 2 E1758 

Pen-y-darran.. 1 Ditto.... L. Evans S.Homrray.. .. 1 E 1785 

Mellin Court . . 4 Neath Lord Vernon. . . . Myers Sc Co. . . 1 W . . 

Cefn-Cripps . . Cowbridge . . Bedford Green & Co. . . 1 W 1790 

SCOTLAND. 

Carroo 2 Falkirk .... Bruce of Kinnair Carron Co 5 W 1760 

Wilson Town.. 6 Whitburn .. Wilson Wilson 2 E 1782 

Clyde '3 Glasgow £. Diinlop EddingionCo. . 2 E 1787 

Cleland 12 Ditto Col. Dalrymple . . Col. Dairy mple 2 E 1788 

North Kirk.... 12 Douglas .... Mr. Strong .... Grea?e&Co.. 1 E 1788 



May, 1790— charcoal FURNACES. 

CUMBERLAND. 
Duddon 12 Ulverston .. Mr. Copeland .. Latham & Co.. 1 .. 1750 

WESTMORELAND. 
Leighton .... 2 Milnthorp . . Lord Derby .... Halton Co 1 . . 1715 

LANCASHIRE. 

Halton 2 Lancaster .. Bradshaw Halton Co 1 •• 1756 

Bsckborough .. 10 Ulverston .. J.Mitchell .... BackboroughCo. 1 .. 1705 
Newlands .••• 1 Ditto. ..^ Exrs. G. Nott . . • . Exn. G. Nott.. 1 .. 1750 
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NAMC8. 



YORKSHIRE. 

SITUATION. PBOPBIET0R8. OCCOPURS. MO. BT. BLT« 



MUet firom 

MBiboroogh . . 1 Rolherhsm . . Lord Effingham . . Wattera 

Hague 6 Leeds Sir W. Blackett.. Cook&Co.... 



Brinswood ••• 
Boirden 



SHROPSHIRE. 

4 Ladlow .... R. Knighty Esq. . DowDing & Co. 
Cleobury .... Sir W. Bloant . . Sir W. Blount. . 



GLOUCESTERSHIRE. 

Lidoey Near Lidoey .. Bathers, Esq D. Harford.. .. 

Bishop's Wood6Roas Lord Foley W.Partridge.. 

Flaxley Newnham .. Crawley, Esq. .. Crawley, Esq.* 

Redbrook .... 3 Moomonth • . Lord Gage Partridge & Co. 

MONMOUTHSHIRE. 

Tintera Abbey.. 5 Chepstow . . Duke of Beaufort D. Tanner .... 

Font-y-pool .. I Pont-y-pool.. Hanbury, Esq. .. Ditto 

Llanethly .... 5 Aberga?enoy. Ditto Ditto 

GLAMORGANSHIRE. 

Pett-y*tyrck •• 8 Cardiff .... Lord Talbot .... Lewis 

Caerphilly .... 7 Ditto. . . • J. Biorgan Harford 5c Co. . 

Pen-y-skedwin. 6 Swanses .... T. Aubery Parsons 



Carmarthen . . 



Aberdovey 



. . . . . . 



CARMARTHENSHIRE. 

J.Morgan J. Morgan •••• 

MERIONETHSHIRE. 

L. Edwards .... Kendalls .... 



SCOTLAND. 

Bnnnawe . . • • Nr. Inverary . . Duke of Argyle . . Exrs. G. Nott. . 
Argyle •••••• Ditto Ditto Kendalls .... 



SUSSEX. 

Ashbomham . . 3 Battle Lord Ashbumham Ditto . 

Heathfield .... Nearditto ..J. Fuller J. Fuller. 



.. 1740 



. • . 



. . . . 



. . . . 



• . . • 



• . • • 



. • . • 



. . • 



. . . . 



. . • * 



• • a ' 



. . . • 



. . • • 
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APPENDIX €.• 

COMPARATIVE VIEW OF THE ESTIMATES OF THE 

Etftmote tf ih9 Net Produce of the Duty vpon Iron, at trmumUted to the 2>qNilJtf 
of the Iron Trade, by the Right Hon. N, VamUtaH. 

Grots prodace of the tax, at stated by the iron masters £500,000 

Duty on iron imported on an average of the last um yean— 

Pig and cast, 1^67 tons, at 2/. > 110.612 

Other iron 36,226 „ at3/ 5 



£612.612 



Deduct iron consumed by the Ordnance, on an average of tlie last 
two years — 

Foreign iron. 859 tons, at 3< £2,567 

Native cast, 10,790 tons, at 2^ .. .. 21,580 
Ditto bar, 1 ,942 tons, at 3/ 5,826 



29,973 



NAVY. 



Foreign, 964 tons, at 3/. £2,892 

British, 307 tons, at 3/ 921 

Ditto ballast, on average of two last years, 

3,837 tons, at 2/ 7, 674 

11,487 

Suppose for victualling and other services not 

included— say £10,000—10,000 

51,460 

Drawback on Foreign iron exported, 4,590 tons, 
at 3/. •• •• •• •• •• •• •• xl3,/ 70 

Ditto on British iron exported, {See Statement 

of Drawbacks, No. 1) 123,138 

136,908 



188,368 
Expense of o£5cers — say .. .. 5,000 



193,368 



Total £419,244 

From which is to be deducted in the two first years, the war duty suspended, 
amounting to about 50,000/., but which will be more than compensated by the 
duty on the stock in hand. 

* Page 99. 
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Explanatory Remarks on the Statement transmitted by the Hon, 
N. Vansittart, and that prepared by the Deputies of the Iron 
Trade. 

1. The quantity of pig-iron made in Great Britain is suppoaed 
to have been doubled since the year 1796. The duty is estimated 
on the produce of the last year, 1805; but the duty on foreign 
iron is taken oo an average of the importation for six years, being 
more than the importation of 1805 by 9000 tofts. Had the 
produce of the tax been likewise estimated on the average quan- 
tity of native iron made in six years, the amount would have been 
80,000/. less than is now assumed. The Treasury statement is 
estimated, not only on the whole quantity made in 1805, but also 
on 9000 tODs of foreign iron, for which native iron has been 
substituted. 

2. The duty of 21. per ton, proposed to be charged on foreign 
iron, will not protect the British iron master; as bar-iron, of that 
quality, must, in consequence of the duty, be raised from 41. to 
61. per ton. Nor will the merchant importer sell his iron to 
government, with the exact advance which he has paid in the form 
of duty, as this statement presumes ; still less will the maker of 
British iron wares be able to supply government with them, at an 
advance only equal to four-fifths of the duty paid on the raw 
material employed in their manufacture. Instead of an advance of 
2/. per ton on cast wares, and 3/. per ton on bar-iron, he must, to 
indemnify himself, charge an advance of 3/. lOs. on the former, 
and 4/. to 5L on the latter. 

3. By reference to the account prepared by*the iron masters, as 
stated above, it will appear how much the average consumption 
of the Ordnance department, assumed in the Treasury estimate, 
differs from the amount used last year ; and the same may be said 
of the averages stated for the Navy department. All these items 
should certainly have been taken for the same year, upon which 
the produce of the furnaces has been calculated. 

4. The sum set down in the Treasury estimate for services, not 

allowed only on the amount of the raw materials employed in the manufacture of 
the diflferent articles. To give a proper indemnification to the export merchant, for 
the advance consequent upon this tax, he must be allowed a drawback, not only 
upon the raw material consumed in his wares, but also upon the expenses incurred 
by and profits charged on the duty in the successive stages of the manufactory ; and 
the amount of such drawback, even supposing the stamps upon the debentures to be 
allowed by government. 
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included, is so small, that the deputies of the iron trade conceive 
that some very material error roust have occurred in making out 
the amount. 

5. The allowance of the war tax for two years is not included 
in the statement made above by the deputies of the iron trade. If 
the tax alluded to is a temporary one, it may cease to operate at 
the moment when encouragement is most wanted, and when their 
competitors can take their iron wares to every independent mar- 
ket. At all events, it appears to be matter of indifference to the 
result of this calculation, from what source the compensation to 
the exporter is derived. The amount of it must, in any case, be 
considered as a deduction from the proceeds of the tax. If the 
war tax is relinquished, other supplies must be had to an equal 
amount, and such a mode of compensation would have a partial 
operation, from the difference in the duty, as it respects Europe 
and America. 

6. It is presumed that the expense of collecting this duty will 
not be less than that of any other important excise duty. The 
average expense of collection, management, and other incidental 
charges of the whole of the excise duties, has been stated, by Sir 
John Sinclair, at 5J per cent., but, allowing for improvements in 
the system, the iron masters have only assumed 5 per cent. 
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CHAPTER VII. 

SPAIH. 

By a law recently passed, pig-iron is allowed to be imported on 
the following terms : — 

Government duty : — 

If in Spanish ships, 6 rials* ) per Spanish cwt. about 
Foreign 8 „ ] 22 to a ton. 

Port charges 2 rials ; say, therefore, 10 rials per 100 lbs., being 
at the rate of about 21. per ton. 

A work is established at Malaga, called the Constantia Iron 
Company, who are importing considerable quantities of metal from 
this country. 

* Aboot ninety-uz rids to • pound sterling. 



CHAPTER X. 

FRANCE. 



The following tables are taken from the *' R6sum6 des Travaux 
Statistiques de TAdministration des Mines, en 1839." 



Not«.— With reference to the " Methodes Catalsne et Corse" in the following 
table, it may be remarked, that the difference between the Corsican and the Cats- 
loniaD methods consists in the latter roasting the ore at a distinct operation, and 
employing a second one in the redaction , agglutination, and refining of the metal. 
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En 1839, les quantites de mati^res premieres extraites du sol ou 
port^es en France pour les besoins de Tindustrie du fer ont 6t6 les 
iyantes :* 

Mineral brut fourni par les mines et mini^res qoint. met. 
franqaises . . . 23,050,081 

Mineral Import^ de Tile d'Elbe et de Suisse 9,646 

Fonte brute import^e d'Angleterre, de Belgique, 
d'Allemagne, de Toscane, de Prusse, de Sar- 
daigne, &c, . . . 162,793 

^(Fabrique au"j de Su^de, de Russie, 
charbon de bois d'Espagne,d'Autriche,et 
et un marteau) I de Norw^ge . 52,7731 

(Fabriqu6 k la | d'Angleterre,d'£spagne I 

d'Allemagne, de Sar- 
dalgne, de Prusse, etc. 4,371 
Acier brut import^ de Prusse, d'Angleterre, d'Au- 
trlcbe, d'Allemagne, de HoUande, de Suisse, 
de Su^de, etc. . . . 8,821 

Riblons ou ferrailles d*Angleterre, et des Pays- 

BaSy etc. . . . 9,917 

* R6saiD6 des Traraui Statistiques de rAdmioiatratioD des Mines, en 1839. 
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CHAPTER XL 

UNITED STATES OE AMERICA. 



APPENDIX D.* 

STATEMENT A. 

The committee of manufactures of iron, appointed by the Con- 
vention, assembled at Philadelphia, to examine the returas re- 
ceived in answer to the circulars addressed to dtffivent individaals 
engaged in that branch of industry, report the Mlowtng tabular 
statement as the result of their investigations :— 



SrATsa. 



Pennsylvinia . 
New Jersey . . 
Maryland . . . . 
Virginia .... 

Ohio 

Delaware .... 
Missouri 



1828. 



8 



Pm 



No. 

44 

11 

5 

2 

• • 

1 



a 

& 

I 

.SP 

(Li 



Tods. 

24822 

1733 

2247 

400 

450 



63 29652 10840 



.1 

'S 

S 

o 



Tons. 

3693 

6264 

483 

60 

350 



1829. 



B 

9 
(«4 



No. 
44 

11 
5 
2 

. • 
1 



63 






Tons. 

27425 

1941 

1715 

703 

450 






32233 12049 



Toot. 

4564 

5998 

1066 

73 

360 



1830. 



No. 
46 
10 
6 
3 
7 
1 
3 






Toos. 
^1066 

1671 

3163 
638 

6400 
460 
690 



73 42868 



a 

'S 

m 
m 



Tons. 

6506 

5615 

1259 

43 

250 

350 

250 



13273 



One furnace, erected in Pennsylvania in 1830, will, in 1831, 
make 1100 tons of pig-iron. 

In addition to the seventy-three furnaces mentioned in the 
preceding Table, from which detailed returns had been received, 
the committee had information of 129 furnaces, in the States of 
Pennsylvania, New York, Vermont, Massachusetts, Connecticut, 
Tennessee, New Hampshire, Virginia, and Ohio, in actual opera- 
tion, but from them had then received no returns. Taking the 
production of the seventy- three furnaces, from which returns have 
^|||ecn received, as the rate for estimating the whole, and the follow- 
ing would be the result : — 

Years. Furnaces. Pig-iron. 

No. Tons. 

1828 192 90,368 

1829 192 98.234 

1830 202 118,620 

But as the greater part of the furnaces, not included in the re- 
turns, are situated in districts where but few castings are made, 

• Page 235. 



Castings. 


Total. 


Tons. 


Tons. 


33,036 


123.404 


36,720 


134,964 


36.728 


166,348 



the committee bare not felt authorised to cstlm&te the quantity of 
casting made at them at more than about 5 per cent, of their 
entire production, which would gire the following propoitioDa and 



Yean. Pumgcei. Pig-iron. Culingi. ToUl. 

No. Ton*. Toot. Tom. 

1S38 193 10B.564 14.840 123,404 

1829 192 118.406 16.S49 134.9S4 

1630 302 137,075 18,373 165,348 

From the best iuformation the committee have been able to col- 
lect on this subjecl, they esiitnale, that of the pig-iron made in 
these years, about 10,000 tons per anQum, have, upon an average, 
been converted in the air furnaces and cupolas into castings, leav- 
ing to be manufactured into bar-iron — 
In 18-28, of pig-iron, 98,564 tons, making of ban 70,403 toai. 

1829 „ 108,405 „ 77,432 „ 

1830 „ 127.075 „ 90,768 „ 
And which quantities severally correspond with remarkable pro- 
portional accuracy with the returns from 1 32 forges, which accom- 
panied the returns from the seventy-three furnaces first mentioned. 

In East Jersey — in a part of Connecticut — in a large district of 
New York, and in Vermont, bar-iron is extensively made by the 
process technically denominated "blooming" — or bj a single 
operation from the ore, without the intervention of the blast- 
fdmace. 

The returns already received justify the committee in putting 
down this description of bar-iron, for the year 1838, at 5341 tons; 
1829, 5654 ditto; 1830, 5853 ditto ; of which 2197 tons in East 
Jersey — making a total of bar-iron for 1828, of 75,744 tons; 
1829,83,086 ditto; 1830, 96,621 ditto; and the entire quantity 
of iron, in its first s^ige, as shown in the following Table : — 

DewripUoD oriioa. 1828. 1839. 1830. 

Toot. Todi. Tom. 

Fig-iR»i 108.664 118.405 lU|07a 

CoMinp fiom blut-ruraaco 14,840 ie,54S U,2T3 

BlooRKd bit-iron, tor ihe ytun reipeclively, 

mluc«dla|Hg-[roD,sl28cwl.lolbelouorbui 7,477 T,S16 8,194 

TotBl iioD in pigt and cutingi .... 130,881 143,870 163,543 

Total increase of all kinds of iron in two years very nearly 25 per 
cent. 

For the purpose of determining the value of the above iron, the 
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committee hare taken the average priceB of the principal te»- 
porls, and those of Pittsburgh and Cincinnati, and have esu- 
mated that two-thirds of the bar-iton made in the United States 
is iold in the western markets. The proportion may be greater, 
which would increase the entire value- 
In 1828 the average price of American hammered iron in the 
principal citiea east of the Susquehannah was 105 dollars, and at 
Pittsburgh and Cincinnati 125 dollars; the average estimated u 
above would be 1 18^. In 1829 the prices were 100 and 123— 
giving an average of 114|; and in 1830, 90 and lUO dollars- 
average 96|. Castings from the blast furnaces are valued at 
sixty dollurs, although many sell higher; and from the air fur- 
nace and cupola at 4^ cents per lb,, which is certainly no 
the average rate. 

At these prices the aggregate value of the iron made \a- 

1828 .... would be .... 10,861,440 dollars. 

1829 11,528,134 

1830 , 11,444,410 

Increase in market value in two years less than 5^ per cent> 
decrease in value from 1829 to 1830 nearly three-fourths of 1 |l 
cent. 
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H APPENDIX E.* ^H 


1 STATEMENT ^| 


H Prices of iron in England, taken from the invoices o( the im- ^| 


■ portere in New York. ;— 
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CWon 5.g_ 


1-a. 


3-B. 


1-4. 


Com-oa 


1-2. 








£ '.d. 


£ ,.d.\£ ..d 


£ ..rf 


£ ..d. 


£ '.d 


£ ,.i. 


£ ..d. 


£ <.d. 




1B06 


30 6 


32 6 023 6 


27 






19 6 










laofl 




U 5 IS fiO 










:: 








1809 


14 'o 


15 16 








14 


17 ( 








IHIO 13 


U . . 


n 'o 






13 


16 ( 








181511 6 


11 011 


16 






11 013 








181610 


10 0.10 








10 012 








1819 


12 6 


12 6 0,13 6 








12 6 










IBM 


9 16 9 


10 010 6 


11 "e 


12 5 






11 6 








1821 


8 15 6 


B 15 8 8 IS 6 


9 5 6 


11 14 


13 is 


8 15 6 


9 15 6 








1822 


BOO 


B 8 


10 3 






8 00 










1833 


S 4 


B 4 6 8 4 6 


9 46 






8 40 


9 'io 


11 io 






ies4 


9 2 


9 2 9 3 




116 




9 30 










1836 


13 15 


13 15 14 6 








14 6 


15 "g 








183610 6 


10 6 Oil 6 


12 'a 


14 "a 




10 6 










1827 


9 13 


9 13 010 




11 7 { 


13 7 


9 13 


10 "7 Oill 7 






Feb. 1B28 


8 9 


B 9 


8 90 






13 


8 9 


9 io Oil 00 






JalylB'28 


7 9 


7 9 


7 9 








7 9 




10 5 






1B39 


6 


6 00 


6 00 








6 










laao 


6 


6 00 


6 00 


7 '6 


9 


11 '6o 


6 










1831 t 


5 10 

6 


6 10 
6 


5 10 

6 


6 10 ( 


9 


.100 


5 10 

6 00 










In 1806 the difference between common sizes and half-inch was 


nearly 71. sterling per ton. It required twenty-five years to bring ^H 


it down to the present difference of about 11. ^H 


■' B. B. Howell, E^q. ^1 


" Sir,— 1 have the honour to hand you the following prices of ^| 


iron in Sweden, from 1815 to 1831, and you may consider the H 


Russian new sable was at the same prices, and P.S.I, at 20«. ^M 


sterling per ton higher, at the same periods. Your's, &c. ^M 


(Signed) " N. Saltub." H 
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March 1815 13 

Jul; 1816 13 10 

Oclobec 1816 li 10 

March 1B17 13 10 

JuH 1617 14 

Ftbruanr 1819 16 10 

DeMtnber 1819 13 3 

JanUDiy 1830 14 10 

June 1621 13 d 

Seplember . . . . ■ - 1621 11 U 

November 1823 11 10 

April 1623 12 4 

August 1B23 11 10 

December 1823 11 

March IB24 11 5 

Augutt 1834 10 11 

Wholesale prices of hammered 
Uniled Stales :— 
Vein. Dollirs. 

1793-1796 90 10 96 per Ion. 

1797-1798 100 „ lOS 

1799-1800 9S „ 100 „ 

1801 110 „ 120 

1802-1806 105 „ 110 

1807-1809 no „ 116 

1810 115 „ 120 

1811-1812 110 „ 116 

mis na „ 125 

1814 125 „ 14S 

IBIS 130 „ 150 



etptembai 1834 10 7 6 

December 1834 II 5 

April 1835 14 3 

SepUnber 1836 14 19 

JuD« 1826 la 

July 182T ia 9 

October ....-•■■ 1837 13 5 

... 1837 13 5 

... 1829 13 16 

May 1829 13 15 

June 1829 13 9 

September 1839 12 19 

Deoembei 1839 12 

Apnl IB30 11 

May 1831 10 10 

bar-iron in the sea-porU of tlie 

Yesre. Dollan. 

1816 no to ISOpnioB. 

1817-1820 90 „ 100 

1821-1823 86 „ 95 „ 

1823-1824 90 

1825-1836 105 

1827 100 

1828 105 

1830 100 



APPENDIX F.» 



BTATEMEKT C. 



wing the efFects of a tariff of protection on the article of iron 
Fittaburgh and Cincinnati : — 

In the years 1818, 1819, and 1820 bar-iron, in PitUburgb, sold 
at from 190 to 200 dollara per ton. Now the price is 100 dollars 
per ton. 

In the same years boiler-iron was 350 dollars per ton. Now at 
140 doUaiB per ton. 

' Page 237. 



APPENDIX. 379 

Sheet-iron was but little made id those years, and sold for 
eighteen dollars per cwt. Now made in abuadance, and sold st 
eight and a lialf dollars per cwt. 

Hoop-iron under same circumataDces— was then 250 dollars, 
and is now 120 dollars. 

Axes were then twenty four dollars per dozen, and are now 
twelve dollars. 

Scythes are now 50 per cent, lower than they were then — as are 
spades and shovels. 

Iron hoes were, in these years, nine dollars per dozen. Now a 
very superior article of steel hoes at four to four and a half dollars. 

Socket thovels are made at Tour and a half dollars by the same 
individual, who, a few years ago, sold them at twelve dollars per 
dozen. 

Slater's patent stoves, imported from England, sold in Pittsburgh 
at 350 to 400 dollars. A much superior article is now made there, 
and sold for 125 to 1.50 dollars. 

English vices then sold for twenty to twenty-two and a half 
cenu. per lb.— now a superior article is sold at ten to ten and a 
half. 

Braziers' rods, in 1824, were imported, and cost fourteen cents 
per lb., or 313 drs. 60c. per ton. Now supplied at any amount 
of a quarter to three-eighths diameter, at 130 dollars per ton. 

Steam-engines have fallen in price, since 1323, one-half, and 
they have one-half more work on them. 

The engine at the Union Rolling Mill (Pittsburgh), in 1819, 
cost 11,000 dollars. A much superior one, of 130 horse^power, 
for Sligo Mill, cost, in 1826, 3000 dollars. In 1830 there were 
made in Pittsburgh 100 steam-engines, la 1831, 150 were made, 
averaging 2000 dollars, or 300,000 in that article alone. 

A two-horse power engine costs 250 dollars; siE-horse 500 
dollars ; eight to nine-horse 700 dollars. These last are the 
prices delivered and put up. 

At least 600 tons of iron, made in Pittsburgh, are manufactured 
into other articles before it leaves the city, from steam-engines, of 
the largest size, down to a threepenny nail. 

Eight rolling and slitting mills, of the largest power, are in the 
city of Pitlsburgh— five of which have been erected since 1828. 

Thirty-eight new furnaces have been erected since 1624, in the 
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western parts of Pennsylvania, and that part of Kentucky border- 
ing on the Ohio River — ^mostof them since 1828. 

The quantity of iron rolled at Pittsburgh was— - 

In 1828 3291-19 tons. 

1829 6217-17 „ 

1830 9282-2 „ 

being an increase of nearly 200 per cent, in two years. 

The above facts were fumbhed by members of the committee 
residing at Pittsburgh , who vouch for their accuracy. 

One fact there stated, suggests the following remarks to the 
committee : To the report of the select committee of the Senate of 
the United States, on the subject of iron, is appended, among 
other papers, one in which it is stated, that^— " it is now ascer- 
tained that the superiority of England over France is entirely due 
to the cheapness of iron ; a six- horse steam-engine, for instance, in 
France, costs, on the average, at least 500 dollars more than in 
England, owing to the cheapness of iron in Great Britain. It is 
still dearer in the United States than in France." 

Here it is asserted that a six-horse power steam-engine costs 
500 dollars more in France than it does in England, and that it is 
still dearer in the United States than in France. Now, it so hap- 
pens that, in the United States, at PitUburgh, a steam-engine, of 
that power, can be put up, ready for action, for the identical sum 
of 500 dollars. 



PRICES OF IRON AT CINCINNATI. 

1814 to 1818— bar iron 200 to 220 dollars per ton— now, 100, 
105, 110. The fall in prices has been nearly as follows : — 
1826, bar-iron assorted, 125 to 135 dollars. 

1827 „ 120 „ 130 

1828 „ 115 „ 125 
^829 „ 112i „ 122i „ 
1830 „ 100 „ 110 

1831 „ 100 „ no 

Castings, including hollow ware — 1814 to 1818 — 120 to 130 
dollars per ton ; present price sixty to sixty-five, and the quality 
much improved. 



APPENDIX G.* 



STATEMENT I 



The duties on iron imported into the United States were — 1804 
to 1812—15 per cent. ; double war duties from 1812 to 1816. 
In 1816, duties, rolled iron thirty dollars per ton — hammered nine 
dollars. The law of 1816, Rxing the duties at these rates, ruined 
many of (he manufacturers, and compelled them to abandon their 
works. By the Act of April 20, 181B, the duty on hammered 
iron was raised to fifteen dollars. This, in some measure, revived 
the manufacture, and many who had abandoned, resumed their 
operations. The foreign manufacturer, to keep possession of the 
market, offeied his iron at a less price, so that there was an actual 
decline here. In 1824 the duly ou hammered iron was raised to 
eighteen dollars, and in 1828 to 22 drs. 40c. These additions 
to the duty had no permanent effect in raising the price- The 
foreign manufacturer could not advance his prices beyond those 
of 1824, because the American iron maker supplied the market 
at those rales; and iron, at a duty of 22 drs. 40c.. sells at less 
than it did at one of nine dollars. The foreign manufacturer lias 
been compelled to take the additional duties from his profits — and 
these deductions from his profits have been paid into the Treasury 
of the United States, without adding to the price paid by the 
American consumer. 

The following table shows the operation of the additional duty 
levied since 1818 on hammered iron alone ; — 



iBie— 


imported of himmered iion . . . 


13,931 I 


1. 308.950 


1819 


^to 




ditto... 


16.160 


2*3.394 


1830 


diUo 


dilto 


ditto . . . 


19.631 


372.877 


1831 


ditio 


diuo 


ditto . . . 


15.374 


230,413 


1811 


dilio 


ditto 


ditto.., 


36,373 


378.641 


1613 


ditto 


ditto 


ditto... 


39.PM 


436,210 


1834 


ditio 


ditto 


ditto . . . 


S1,39B 


383.364 


1816 




ditto 


ditto . . . 


13,085 


438.490 


1836 


ditto 


ditto 


dilto . . . 


33.837 


427.066 


1837 


ditio 


ditto 


dilto . . . 


11.718 


390.924 


1838 


ditto 


dilto 


ditto . . . 


33,1S5 


663,100 


1839 


diiio 


ditto 


dilto . . . 


19.201 


654,141 


1830 


ditto 




39.202 


654,141 



Dutin>igdollm,lhen(et>«rlawonei6 Ds. 3,716,930 

Gain in IfaeTrMtary, It the eipense of the fonignmiDufaclurcr 2,653,791 



10,973 toDi, of which only 439 to 



382 APPENDIX. 



APPENDIX H.» 



STATEMENT E. 



The following calculations were made by Hardman Phillips and 
George Valentine, Esqrs., and are derived from the aTerage 
returns submitted to the committee from two counties (those roost 
extensively engaged in the manufacture of iron in Pennsylvania), 
namely, Centre and Huntingdon, and have been carefully verified 
by a comparison with returns from seventy-three furnaces and 
132 forges. 

For each ton of bar- iron and castings made, the following agri- 
cultural produce is found to be consumed : — 

Twenty boshelt wheat and rye — averaged at 75 cents dis. 15*00 

Fifly-seven pounda pork ditto 5 ,, 2*85 

Forty-three ditto beef ditto 4 1*72 

Ten ditto butter ditto 12| 1-25 

Two boshels potatoes ditto 30 „ •••.•.... -60 

Half ton hay ditto drs. 7 3*50 

For every ten tons of bar-iron one horse is employed one whole year, worth 
100 drs., and experience shows that the mortality among horses so em- 
ployed is, per annum, one in seven, and constitutes a charge of, per ton 1*43 
For fruit and vegetables, of which no return has been made, we feel justi- 
fied in putting down • 1*00 



drs. 27-35 



which, multiplied by the quantity of bar-iron and castings, will 
give the sum of 3,415,850 dollars, paid by the iron manufacturers, 
and those employed by them, to the farmers. 

The same returns enable them to state that every five tons of 
iron, as above made, requires one able-bodied man throughout 
the year, or in the whole 24,979 ; and, as it appears that, upon an 
average, each one of these has four dependent upon him, it fol- 
lows that 124,895 persons are supported by this branch of in- 
dustry, in its first stages ; and the average of the wages of the 
workmen being fully one dollar per day, or say 300 per annum, 

small amount of the latter importation is the best possible evidence of the bad quality 
of English iron, as stated in subsequent pages, and of its unfitness for the usual 

purposes to which hammered iron is applied. All such iron pays the same duty. 

Permanent Committee* 
* Page 241. 
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they receive for wages, in tbe whole, tLe large sum of 7,493,700 
dollars for the la1>our of one year. 

The expense of transporting this iron to the different markets, 
by land and water, may be estimated at an average of 10 dollars 
per ton, amounting to 1,248,940 dollars; the whole of which is 
distributed among those engaged in the Iransportalion and coast- 
ing trade of the country, and subdivided amon^ those who furnish 
subsistence to the many persons employed, and in furnishing means 
for Uiis branch of tbe business. 



k» 
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New York, 29//. October, 1831. 
To the Cemmiltee on Iron and Sleet, appoinled by lite ConoeHlion 
oj" the Friends of Domestic Industry, now in Session in this 
Cily. 

The following examination of the memorial of the workers of 
iron, and others, in Philadelphia — presented to Congress in 
January, 1331 — we submit to you for the use of the convention : — 

I, Under their first head the memorialists embrace Iwo subjects; 
first, the high duty on English iron ; and, secondly, its quality. 

With respect to the rate of duly, we will answer when we re- 
view what is said on the same subject, under iheir sixth head. 

With respect to its quality, the memorialists contradict the 
report of the committee of the senate.t which pronounced it 
" bad ;" and say that " English iron is preferred for vorioui pur- 
poses, on account of the decided superiority it poiioitM in vnrioui 
qualities— for its strength of coheBion~ils excellcnceln welding, 
surpassing every other iron, as in chains and anchori, In rail* tor 
railways, spikes, and bolts— on account of the superior mnnnrr in 
which it is prepared in all the various forms rcfjiiirod, ai well ai 
from its acknowledged superiority in durubility— und for wheel 
tuyeres for the same properties, as well a* from ihn greuter uven- 
ness with which it is always drawn" — and concludes by saying, 

• P«|e 346. 

t Thi» refeii to ■ report of ■ commiilM of the Senuto, miJo ul ii>a I'titwun 
MuioD, adrcne to Ibe mmon^iila. 
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** the American, Swedish, Russian, and English iron all sell in the 
Philadelphia market at about 100 dollars per ton. 

In answer to the above, we would remark, that the small quan- 
tity of English iron imported, in comparison with the total im- 
ports of iron, itself confutes their statement as to its superior 
quality, and conclusively shows that the properties it possesses are 
not in great requisition here. The ratio of English iron imported 
being less than one to seven, notwithstanding the advantage it has 
over other foreign iron, of being procured of any size, and at a cost 
of 20 per cent. less. 

The little use to which this iron is put will appear more mani- 
fest, when compared with the total quantity consumed, as will be 
seen by referring to our statement under the sixth head, being 
only l-39th of the total consumption, and this, too, with its advan- 
tages as to size and price, above-mentioned. These facts show in- 
con testably in what repute this iron is held by customers. We 
have been importers, and wholesale and retail dealers in tbe 
article, for many years, and our experience is, that the united 
testimony of all consumers is in direct variance to the statement 
of the memorialists, as to its good quality ; the low price and the 
convenient size in which it may be obtained, is as a general re- 
mark, the only reason whv it is sold at all. 

The memorialists particularise for what purposes this iron is 
decidedly superior ; tirst, as for chains and anchors, on account of 
its strength of cohesion and excellence in welding. If it has more 
strens:th of cohesion than other iron, it is new to us, as well as to 
all the workers of iron that we have inquired of on the subject. 
We have no facts before us of the strength of English iron, bat 
we have a certificate from Commodore Hull, commandant of the 
navy yard at Washington, giving the strength of chain iron lately 
supplied by the New Jersey Iron Company. The 1^-inch round 
broke with sixty tons weight on it ; the 1 J-inch round broke 
with forty-one tons weight on it.* If the memorialists have any 
trials to show that English iron has more strength of cohesion than 
this, they are right; but we have no idea that the English 
iron sent to this country will bear any comparison with the 
abovie. As to its superiority in welding, we have inquired of 

* TW |Mo(itq«ni«d bj f Of ti MM it for IJ-ineh reand iroo » ihiiiy-fife looi, far 
I^Mlk nmmI ina flOlMi Mik— <I fad ihit. at a trial at a chiia caUe foccoiy ia 

at fot^H^nt mk— B.A^.) 
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several blacksmiths as to the facts, and tliey universaliy say, thai 
American iron is belter for welding. As to its being used for 
anchors in this country, ne have made inquiries, and cannot as- 
certain that any is used for that purpose in the anchors that come 
to New York. It appears very strange that American iron for 
anchors should be sold at 115 dollars per too, and preferred at 
that price, while Eriglish iron can be bought at 72 dollars, if the 
English is superior. 

With respect to its being superior for railways, we cannot con- 
ceive how the fact could be ascertained, as an experiment, we 
think, could not have been made in this early stage of railways in 
this country ; but as to its superiority for spikes and bolts, we 
positively deny it. Being sellers of both English and American 
iron, we know that the American iron is always preferred as to its 
quality. The English is only used in small vessels of seventy tons 
and under, while, in larger vessels, the American iron, at 20 per 
cent, higher price, is universally preferred. 

As to the " superior manner in which it is prepared in all the 
various forms required," we ivould reply — that ibe rolling-mills in 
this country make all the sizes required quite as handsome, and 
fiir better in quality, than the English. 

Lastly, with respect to its " superiority for wheel tuyeres." 
The experience and information of the memorialists is in direct 
opposition to ours; nor can we conceive bow persons would con- 
tinue, for years, to purchase Swedish and American iron for that 
purpose, as they do, at 25 per cent, higher price, if the English 
was superior. It is, without question, the poorest iron for that 
use that can be purchased, and is only used on account of its low 
price, which, instead of being five dollars per cwt., we sell by the 
■ingle ton at 25 percent, less — viz., 3 drs. 75c. per cwt. 

2. The second head of the memorial speaks of the manner of 
making iron in England, which requires no answer. 

3. Under this head the memorialists speak of the hardships of 
purchasing imported iron, of small size, at a high price, in conse- 
quence of the duty being three and a half cents, per lb. on it. 
That difficulty is now in some measure removed, as one factory in 
New Jersey is prepared to supply the United States with a better 
article, and at less price, than it can be imported ; and the rolling- 
mills now erecting in different parts of the United Stales, will be 
able, from next spring, to furnish all the iron that pays a duty of 
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three and a half cenU. per lb., at leti price, and better quality, 
than it can be imported for. 

The following statement will show the comparatiTS price of 
common bar-iron and half-inch round in England , from 1806 to 
1830 :— 



CommoQ bar-inm. 




Half-inch imuid. 




1806 .... £20 10 





1806 ..,. £27 





1809 .... 14 





1809 .... 18 





1815 .... 11 





1815 .... 16 





1822 .... 8 





1822 .... 10 5 





1830 .... 6 





1830 .... 7 10 






From the above it appears that the cost in England, as late as 
1806, of common bar-iron, was 20/. 10s., and at the same time 
the price of half-inch round was 27/., or 6/. 10s. higher, which is 
a greater difference than is now made by our rolling-mills ; and we 
do not doubt but that the difference in price between bar-iron and 
small round, made by our mills, will be reduced as the quantity 
made is increased, and our factories become more perfect, as has 
been the case in England. From 1806 to the present time the 
price of iron in England has been gradually reduced in proportion 
to the increase of the rolling-mills, perfection of machinery, and 
skill of workmen. The present difference between bar-iron and 
half-inch round is but 1/. per ton. The quantity made in England 
in 1787 was 30,000 tons; 1796 was 130,000 ditto; 1830 was 
nearly 700,000 ditto. 

4. Requires no answer. 

5, 6, 7. Under these heads the memorialists state that the pre- 
sent rate of duties on the raw material being so much higher than 
on the manufactured article, gives a decided monopoly to the 
manufacturers of hardware at Sheffield and Birmingham, that 
many articles can be imported at or under the present cost of bar- 
iron — that they " have no other object in the relief they now pray 
for, than to enable them to bring their own industry into fair and 
equal competition with the foreign manufacturer." Here rests the 
whole ground of complaint of the memorialists — ^viz., on the in- 
equality between the duty on what they call the raw material and 
on the manufactured article. In order to substantiate the above, 
they instance a number of articles of hardware, which they endea- 
vour to show can be imported cheaper than the raw material itself. 
We will first examine their statemenu of the articles particularised, 
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and endeavour to show tliai they do not prove the point they 
viah to establish, and then show the Lriie proportion between the 
duties on hardware and on the raw material ; and we thialc it will 
be made to appear that the manufacture) s of hardware in thia 
country, instead of being less, are protected to a much greater 
extent than those of iron — which, if proved, will show that the 
whole ground of their complaint is without foundation. The first 
articles they instance are hammers and sledges for blacksmiths, 
which they say " are imported at 4 drs. 66c. per cwt,, which is 
33i cents below the cost of the bar-iron in this market, exclusive 
of duty." We have imported hammers and sledges regularly for 
many years. The poorest article we ever heard of being sent to 
our market cost seven and a half cents per pound, those we import 
are of a quality fit for use, and cost eight and a quarter, which is 
9 drs. 25c. per cwt., while we sell English bar-iron at retail for 
3 drs. 75c. — leaving a difference of 5 drs. 50c. per cwt. in favour 
of the manufacturer of these articles in this country. The next 
article they instance is wheel tuyere, which they say can be im- 
ported at less cost than bar-iron. We have never known of its 
interfering with the sale of iron for that purpose. There has, in- 
deed, been two lots of it imported into New York, but the house 
who had it found a difficulty in selling it, and told us to-day that 
they would have no more. 

The next article they advance is frying-pans, and slate that 
tliey are, and ever have been, imported at a less price than the 
cost of sheet-iron— meaning to draw a comparison between the 
cost of iron in sheets and in its manufactured state. This com- 
parison is evidently unfair, and calculated to deceive. Frying- 
pans are not made of sheet-iron only, but partly of sheet-iron and 
partly of bar-iron. We import the sheet- iron part of frying pans — 
viz,, the bowls separate from the handles, and they cost, by an 
invoice, dated January, 1831, ten cents per pound to import, 
while the sheet-iron, in sheets, costs only six cents per pound — 
leaving a difference of four cents per pound in favour of the 
sheet-iron in a manufactured state. Frying-pans, at the same 
time, cost six cents per pound. The next article presented by 
them is tea-trays. They state that tea-trays, with one coal of 
japan, can be imported at 83 drs. 73c. per ton, while the iron 
required for the same purpose is selling at from 160 to 170 dol- 
lars per ton. We have imported tea-trays for many years, and 
cc2 
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are totally unable to devise how this can be done. The largest 
tray ever imported, or, if imported, would be used, is thirty by 
twenty-two inches, and the poorest article that we ever saw cost 
fifty-two cents each tray to import, and weighed four pounds, 
which is thirteen cents per pound, or 290 doUara per ton, instead 
of 83 drs. 72c., as stated by the memorialists. If tea-trays were 
imported to cut up for stove-doors, blowers, &c., as stated in the 
memorial, the edges, which are turned up, must be cut off, or 
flattened to a plain surface. And unless the memorialists should 
be more successful than ourselves in an experiment made to ascer- 
tain whether it could be flattened out, as it was before it was 
made into a tray, that business would not amount to much. The 
smith into whose hands we put it, gave it its proper heat, and 
endeavoured to flatten it under his hammer, but the edges burst, 
and the iron cracked at the angles where it had been bent to 
form a rim — so we were convinced that the edges, or rims must 
be cut off, which we had done for the sake of experiment — the 
weight of which was one and a half pounds — which, being only 
scrap-iron, is not worth more than twenty-five dollars per ton ; 
and this loss, added to the cost of the tray, would bring the iron 
imported in the shape of trays, suitable for other purposes, as 
follows : — 

One ton of trays, as above, cost 291*00 dollars. 

Loss in rims cut off^-37 per cent 109*00 

Labour in cutting— one cent, per tray. . . . 5*60 



99 



405.60 „ 
Deduct 7i cwt. scrap iron — worth 25 dol- 
lars per ton 9*38 „ 



Making cost of sheet-iron imported by this 
process, per ton 396*22 „ 

The cost of importing sheet-iron of the thickness of tea-trays is 
135 dollars per ton, instead of 160 to 170 dollars, as stated in the 
memorial. We do not say that what the memorialists state is 
untrue — but we do know the above statement to be correct, and 
cannot conceive how it could be reduced to 83 drs. 72c per ton, 
when we make them to cost 396 dollars per ton. 

The memorialists next show that iron knitting-needles can be 
imported cheaper than wire No. 18. This is true, because there 
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is «> little labour in cutting wire into kuitting-needles. The 
amount of this article sold per annum, we think, may amount to 

200 dollars. 

The memorialists next proceed to show that the duty on wrought 
nails precludes all possibility of competition between tlie domestic 
and foreign manufacturer. The fact about the nail making is — 
that the manufacture of nails (whether cut or wftught, it matters 
not) has been brought lo such perfection in this country, that 
40,000 tODS are annually made here, while only 2C6 tons are 
imported. 

The memorialists further state, that the duly on wire being 
bigh, operates againit the manufacture of wire sieves and fenders. 
We think they are unhappy in the selection of these articles also, 
to prove their point — as, from all the information we are able lo 
collect, there are no wire sieves nor fenders imported into New 
York, but that market is supplied exclusively by the domestic 
labour. 

The next article they bring forward is horse-shoes, which they 
■ay can be imported at the price of bar-iron, and have become an 
article of import. This might have been said for many years 
past, as attempts Jiave been made, from time to time, to import 
them to advantage — but all experiments, within our knowledge, 
have failed. We ourselves made the attempt about three years 
since, but could not do it to a profit, and are perfectly willing that 
Others should purchase experience at the same cost. Common 
English iron would not answer for horse-shoes. We have im- 
ported best English iron in bars for that purpose, but never could 
get any good enough. The American and Swedish are exclu- 
sively used. 

The last article they instance is hoops for coopers, bent and 
rivetted, ready for use, which they say can be imported cheaper 
than the hoop iron. This may be true, for aught we know, but 
Tve have never heard of any having been imported — yet are in the 
practice of importing and selling hoop-iron — and if there had 
been any competition from that quarter we think we should have 
known it. For our part, we do not feel disposed to enter into the 
import of finished hoops, and it appears that others in the trade 
have a similar indisposition. We leave the reader to judge 
whether, on the few articles they have selected to show that the 
manufactured article can be imported cheaper than the raw mate- 
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rial, they bave proved the point, which, if they hare prored, would 
establish the principle as to a few articles oidy, and not on baid- 
ware in general. 

We now proceed to show the trae relative proportion between 
the duties on hardware and on the raw material. The memo- 
rialists say that " the duty on iron is from 159 to 282 per cent., 
or from six to eleven times the duty on hardware.'* When they 
say the duty on iron is from 159 to 282 per cent., they speak in 
such general terms as to convey the idea that the doty on iron 
generally is that much. We will first show what is the average 
duty on imported iron. 

The quantity of iron annually imported, as stated by the memo- 
rialists, is as follows : — 

For 5 yean ptst 
cost per too, Total oat, 
Duty per Total doty including including 
ton. paid. duty. duty. 

Toni. Doll&n. DoUazi. Dollars. Dollars. 

Swedish and RosiUn . . 29,486 .. 22*40 .. 660,486 .. 95*00 .. 2,801,170 

English bar-iron 3,332).. 37-00 .. 123,302 .. 75-00 .. 249.938 

Sheet, rods, &c 1,168 .. 78*40 .. 91,671 .. 130-00 .. 151,840 

33,986 875,359 3,202,948 

By the above statement, it appears that the average duty on 
all the iron annually imported is less than twenty-six dollars per 
ton. 

The following statement shows the annual consumption of iron in 
this country, as per report made to the convention of manufac- 
turers of iron, lately held in Philadelphia: — 

Tons. 
In 1830 there was made at 202 furnaces 155,348 

Of which was made into castings 28,273 

127,075 

Which rendered into bars, at 28 cwt. per ton. would yield 90,768 

There was made of bloomed iron 5,853 

Total bar-iron made annually in the United States 96,621 

Add the quantity imported 33,986 

Annual consumption of bar-iron in the United States 130,007 

Besides what is made from the blast-furnaces into castings 28,273 

Iron consumed in the United States, annually 158,280 
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Though the duty on a small portion of the iron imported is 
high, yet, as we have shown that the average duty ia less than 
twenty-six dollars per ton, while the proportion of the iron im- 
ported that pays thirty-seven dollars per ton is leas than one- 
seventh of the total imports, though it sells at 20 per cent, less 
than any other iron, and that part which pays a duty of 78 dts. 
40c., is only one-thirtielh of the entire importation. 

But when we compare the quantity of iron consumed in this 
country that pays a duty of thirty-seven dollars, or 78 drs. 40c. 
per ton, with the total consumption of bar-iron — to say nothing 
about iron made into castings — it sinks into insignificance. The 
proportion of that paying thirty-seven dollars duty being only 
]-39th part, while that paying a duly of 78 drs. 40c. is only 
1-1 12th part : to which, if we add the iron made from the blast- 
furnaces into castings, it will sink still lower. 

Id order to ascertain the actual duty paid per ton on iron, in 
the shape of hardware, we have taken an account of all our im- 
ports of hardware, from June to November (this year), as well as 
those of another hardware house, for the same time — viz., Messrs. 
Hyen — the result is as follows ; — 

Cnlilerliag. Toot. c. q. lb. Dul; paid. Duty per Idd. 

C. *nd W.Importi.. ^4314 .. 59 16 1 6 .. drs.6,lB0-24 .. dra. 103-40 
Hven dillo 6710 .. 69 19 1 4 .. 7,112-02 .. 104'50 

The approximation of the duties paid per ton by the Messrs. 
Hyers and ourselves, renders it certain that the above is as cor- 
rect a view of the average duty paid on hardware as could be 
obtained ' — from which we draw the following results ; — 

There «ai imporled of ba.dware in 1823—9 dii.3,346,He 

Tbe duly upon winch, atimsled is paid in the two imporlatiao 

»bove-meniioned, is 30 per ceol. l,O03,B43 

The Height of which, taking the two importilion* itiled u the data, 

was 97ti3 loni 
It the American niinuhcturer of hardware had his iron at the aveiage 

rale daly paid on iron, It would have been, oti 9763 totu, it 

26 dm. per ton 253,818 

And he would have received a clear protection of dra. 749.995 

that is, the importer of the manufactured article would have had to 
pay four times as much duty as the manufacturer who imported 
• II iocludod every inlele usually impoilcd, sulijeel lo tpecific a> well u ad va- 
lerBK duty, anvili, &c. No put cuuld probably be a moie hir EpccinHn of the 
whole itDponed. 
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the raw material and worked it up here ; or, if the maaufSictiirer 
of hardware had imported his iron, and paid the duty, as on 
English iron, of thirty-seven dollars per ton, as calculated by the 
memorialists, he would have paid 361,231 dollars, and received a 
clear protection of 642,612 — that is, the importer of the manu- 
factured article would have had to pay nearly three times as much 
as the importer of the raw material, who worked it up here* 

From the above statement of facts, the reader can judge how 
much weight should be given to what the memorialists say as to 
the exclusive protection given to the raw material over the manu- 
factured article. 

8. Under this head the memorialists recommend that pig-iron 
should be admitted free of duty. They exhibit a calculation, to 
show that, if pig-iron was admitted free, bar-iron could be 
made here at forty dollars per ton. We will examine the cor- 
rectness of these statements upon their own ground. We im- 
ported a parcel of pigs from England, about the time the memorial 
was written, and so have the expenses of importation, which are as 
follows : — ^There are two iron districts in England — Wales and 
Staffordshire — we will take the price of a ton of pigs in Wales, as it 
is less there, and more favourable to the memorialists : — 

Cost of one ton pigs in Wales £3 5 

Freight and insurance to Liverpool 8 

Charges at Liverpool 1 8 

EzportDuty 4 

2) per cent, commission for purchasing 01 9 

£3 16 9 

Exchange, insurance, 8} per cent 6 6 

Freight to New York 10 

£4 13 3 11 drs. 20-70 

Cartage in New York to store -50 

Merchants' commission and storage, 5} per cent 1*05 

Transportation to nearest works 3*00 

25*25 
28 cwt. to make one ton bar-iron 10*1 1 

Cost of pigs to make one ton bars 35*36 

200 bushels of charcoal to convert pigs into blooms, at 5 cents 10*00 

Labour on ditto • 7*00 

175 bushels of charcoal to convert blooms into bars 8*85 

Labour on ditto 5*00 

Re- transportation to market 3*00 

Water privileges, dam, and overseering 2-00 

Total dra. 71-21 
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Cort of bar-iron made of imported pigs, free of duty ; and this, the 
tnemoriatists Gay, could be made for forty dollars per ton — and, if 
puddled, less. We have shown lliat it could not be done for 
anything like the money with charcoal — neither could it be pud- 
dled, as we know by experience. The consequence of a repeal of 
the duty 'on pig-iron would be — not that we could make bar-iron 
here at forty dollars per ton, but it would cost us 71 drs. 21c., 
which ia more than we now pay for iron imported from England, 
made of the same material ; and, in doing eo, would destroy all 
the furnaces within the influence of the imported pig-iron. 
. That pig-iron could be imported, free of duty, cheaper than we 
can make It In this country with charcoal, is without question ; 
but suppose it to be admitted free, what would be the conse- 
quence? From these piga we could either make an iron that 
would suit our wants, or we could not. If it were good enough 
for general use, all the furnaces within the reach of ita influence 
must stop, of course, because they would be undersold — the 
selling price of American pigs being from twenty-eight to forty 
dollars. If it would not make a better article than we now impart 
from England, made of the same pig-iron, we should not want 
more than we now take; for, if the quality was adapted to our 
wants, we would consume it now — its price being a sufficient in- 
ducement. By granting the prayers of the memorialists to admit 
pig, boiler, scrap, blooms, &c., free, and bar-iron '25 per cent. 
ad. val. duty, it is manifest that we must either subslitiito nn 
inferior article of English iron in place of that made in tlil* coun- 
try, or, if we can make a betltr article from llic pigt llian thoy do, 
we will cause a considerable portion of our furnaces to »lop, wliicli 
would destroy more capital, and throw out of employ wore in- 
dividuals than would be employed in manufacturing Iiardwara In 
Tfiry many years. 

By granting the fourth, yon would destroy thott manufacturer! 
of wire who have commenced since the tariff of 1S28, In tho faillt 
of the gOTernment— one of whom lold ui that he can make, thia 
year, wire enough to supply the Uniud Statci, and tell it at & 
le» price than it can be imported. 

By granting the last, you would cut off all induccm«nU to iho 
manufacture of steel, which we think (and we havii Kivctt tho 
subject some investigation, with a view to manufacturi-) can, and 
will, be successfully accomplished. LasHj— wl"*! *«"''' '»« tU 
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ttate of our country in case we had to depend upon a foreign rap- 
ply for 10 necessary an article as iron, and especially when our 
main dependence would he upon England, who, in time oi war, 
could hlockade our ports — stop supplies — and cause greater evils 
than the nation, we think, is willing to expose itself to ? 

From the preceding statements, it is manifest that the quantity 
of iron manufactured in this country is not inconsiderable, as the 
memorialists call it — but is about four times as much as is im- 
ported in any shape, which is more than is made in any other 
country, excepting England — more than two and a half times as 
much as is exported from Sweden — and as much as was made in 
England at the beginning of this century. 
The amount annually manufactured in the United 

States, is 158,280 tons, 

while the amount imported in bars, &c., is 33,968 

Imported in hardware 9,763. .43,731 „ 

The value of American iron, as per report of the committee on 
the subject of iron, appointed by the convention lately held in 

Philadelphia, is 1 1,444,410 dollars, 

while the value of that imported in bars, &c., 

including the duty, is 3,202,948 

Value of iron on 9763 tons, im- 
ported in the shape of hard- 
ware, estimated at the same 

rate as the above... 678,670 .• 3,881,618 dollars. 

From which it appears that the total quantity of iron imported in 
every shape is about one-fourth of what is made here, and its value 
about one-third. 

It is incumbent upon the memorialists to show whence we are 
to g^t a supply to meet the deficiency occasioned by the suspen- 
sion of a large portion of our furnaces. For our part, we do not 
see how we could get a supply, unless we could make a better 
article out of English pigs than they send to this country. Any 
one who is acquainted with the situation of Russia, with respect 
to the quantity we could get from thence, and the practicability, 
under the existing state of society and civil government, would 
think an increase of 10,000 tons a large calculation. Sweden 
exports only 50,000 tons per annum, that being the total quan- 
tity the law allows to be made for foreign consumption, as each 
factory is confined to a certain quantity in proportion to the wood- 
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land owned; and tbe woodliind that is proximal e enough to be 
used for iron making has been brought into use for that purpose 
long since. Of that 50,000 tons we take 20,000, and a consider- 
able portion of the remainder — say 10,000 tons (including the 
8leel-iron, which the English monopolise)— go to England ; the 
remaining 20,000 tons go to the continent — so that we cannot get 
much more from thence without paying more for it than others 
can pay. But suppose we get from Sweden an increased supply 
of 15,000 tons, there remains unsupplied yet upwards of 71,000 
tons, whicli the memorialisis will please inform us where to obtain, 
unless the price should advance enough to enable our manufac- 
tories to go into operation again ? In which case the proposed 
change would be of no avail. 

We will conclude with showing the comparative value to the 
country of the present manufacture of iron and of hardware — if 
we should make all the hardware we consume, and import the 
iron for it, as proposed by memorialists. Made in the United 

States 158,230 tons iron— value 11,444,410 dollars. 

Total amount of hardware im- 
ported—value 3,346,146 

The value of 9763 tons iron to be 
imported to make this hard- 

ware, would be, free duty .... 390,520 — 2,955,626 „ 
they would, therefore, nearly destroy the manufacture of an arti- 
cle valued at 11,444,410 dollars to establish one valued at 
2,955,626 dollars— «ven if we allow that all the hardware now 
consumed could be made in the United States. 

We think we have proved in the foregoing stalements — 

1. That the quality of English iron, instead of being good, aa 
the memorialists represent, is the worst iron in use. 

2. That ihe duly on iron in bars, &c., instead of being from six 
to eleven times higher than the duty on iron imported in the shape 
of hardware, as stated by the memorialists, is but one-fourth as 
high, inasmuch as the average duty paid on iron in bars, rods, 
sheets, &c., is twenty-six dollars, and that imported in the shape of 
hardware is 104 dollars per ton. 

3. That the quantity and value of iron actually manufactured in 
this country is not insignificant in amount, as there is made here 
per annum 168,000 tons — 11,444,410 dollars, while that imported 
in the shape of bars and hardware is 43,731 tons— value, includ- 
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JDg the Huty, 3,881,618 dollars ; and of course the statement made 
by the memorialists is not true, that there Is only made io the 

United Suies 35,000 tons, and imported 81,000 tons. 

4. That by granting the prayer of the memorialists, you would 
almost aoDihilate the manufacture of an article which has grown up 
under a protection to the value of 11,444,410 dollars to establish 
one of 2,955,626 dollars. Yours, respectfully. 

Green and Wetmoee. 

APPENDIX K.» 

STATEMEHT a. 

B. B. Howell, Esq. New York, Oct. 31, 1831. 

Dear Sir, — In conformity with your request, I herewith give 
you a statement of the iron produced in Litchfield, county Conoec* 
ticut, with the manufactures of iron and steel in said county, to 
which I have added the other productions of the county, as esti- 
mated by the delegates to the convention from that county. It 
may not be perfectly accurate, as a porUoo of it is founded upoo 
conjecture ; but the total will rather fall short of, than over-run, the 
true amount, as a very considerable list of articles, each of small 
comparative value, are entirely omitted. 

I am, very respectfully, your obedient servant, 

John M. Hollbt. 
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STATEMENT H. 

MaQufactures of Delaware County, t Pennsyhania. 
To the Delegates to the Convention to be held at New York. 

The committee appoiuted, in pursuance of a resolution, adopted 
at a meeting of citizens of Delaware couuty, conTciied agreeably to 
public Dotice, in Chester, on tlie 17th inst., " to ascertain the 
number and extent of the difTerent manufacturing establishments in 
the county ; the quantity of manufactures produced ; the quantity 
of raw material consumed : the number of hands employed," Sic, 
report — That, from the sliort time to which they were necessarily 
limited, they have been unable to collect that full and complete 
information on the subjects committed to them, which the im- 
portance of these interests require ; but, referring the delegates for 
more minute details of the distribution of our manufacturing and 
mechanical industry to a printed report (a copy of which Is in- 
closed), taken by Benjamin Pearson, Esq., under the direction of 
a committee appointed for the purpose in 182fi, your committee 
offer the following statement, made up of such details as they 
have been able to procure, in addition to their personal knowledge 
of facts, and they believe it will prove, in the aggregate, not far 
from correct. 

October 22, 1831. John P. Ceozer, Chairman. 
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APPENDIX M.* 

STATEMENT I. — REPORT OK 8TESL. 

On the subject of steel, your committee reports, that, as no 
preparation whatever had been made for collecting information an- 
tecedent to this convention in New York, they are not able to 
supply it from any other source than what b attainable in this 
city. They have no time left for collecting and collating tabular 
statements or statistical reports of the quantity of steel imported 
and manufactured in this country ; nevertheless, enough informa- 
tion has been acquired, in the course of a day, to satisfy the com- 
mittee that the article in question is one that requires the con- 
tinued protection of government. The committee assume the prin- 
ciple that, if steel can be manufactured now, or within a few 
years, to supply the wants of our own citizens, at a reasonable 
price, it cannot be an object towards which the legislature will be 
indifferent ; and it is deemed expedient that even the limited in- 
formation now produced should be disclosed, in order to encourage 
reflection, and secure that consideration which the article of steel 
unquestionably merits. 

Without seeking further, the members of your committee are 
enabled, from their recollection, to enumerate fourteen steel fur- 
naces in the following places, viz. : — Pittsburgh 2, Baltimore 1, 
Philadelphia 3, New York 3, York County, Pa., 1, Troy 1, 
New Jersey 2, Boston 1. 

These furnaces are known to be now in operation, and of a 
capacity sufficient to supply more than 1600 tons of steel an- 
nuallyt — an amount equal to the whole importation of steel of 
every kind. But it should be observed, that steel, for common 
agricultural purposes, is not the best, although it is most used, and 
that American is quite equal to English steel, used for such 
purposes in England. American competition has excluded the 
British common blister- steel altogether. The price of blister-steel 

* Page 251. 

t Mr. Coates has subsequently requested the chairman of the permanent com- 
mittee to add thei. following ^o\e :— This calculation is believed to fall far short of the 
quantity of steel made in the United States. It appears that the fourteen furnaces 
have only one batch, or blast, in a month — whereas two weeks are sufficient for 
conversion of iron into steel. 



is less than it was before 18'28, and, probably, as low as it ever 
will be— certainly as low as it ought to be, having a just conside- 
ration for the manufacturer and his customer. The only steel now 
imported from Great Britain is of a different and better quality 
than that just mentioned. It has been the laudable pride of 
American legislalion to advance with the increasing enterprise of 
the people, and to encourage discoveries of those mineral trea- 
sures, towards which that enterprise might be profitably directed. 
The committee having shown the result of such countenance from 
govemroeni, in the instance of common blister-steel, may be 
allowed to anticipate the effects of its continuance, and that pro- 
tection will be hereafter acknowledged as the parent of perfection. 

Steel imported here, from all parts of the world, except England 
(although the German steel is freely employed in some branches of 
manufactures), amounts to so considerable a quantity, that the 
competition for ascendency in our own market must rest between 
that nation and this. We already supply ourselves, to her exclu- 
sion, with common steel ; and, to give some idea how extensively 
it affects our manufactories, the committee will state two or three 
striking facts. The iron of this country, when properly made, has 
been found equal in quality to the Russian and Swedish iron used 
in England for conversion into steel, and, being so converted, is 
employed in making large and rough implements of manufacture 
and agriculture. It is used in the fabrication of ploughshares — it 
is worked up by shovel-makers — among whom one in Philadelphia 
uses more than Rfiy tons a-year. Scythe-makers are among the 
best customers of a steel furnace — and cross-cut and mill saw- 
makers use more than any other manufacturers. One factory of 
this kind, m Philadelphia, requires a Ion and a half of steel per 
diem, for every working day of the year. These isolated iuslancea 
may give some idea of the vast consumption of steel in the nume- 
rous factories of the United States, and for this purpose alone they 
are stated. 

The English, however, continue to supply ua with the superior 
qualities. These are — 
» 1. Blister-steel, from iron of the Danamora Mines, in Sweden. 

2, Sheer-steel, of the same origin. 

3, Cast- steel. 

As to the first, being the best quality of blister-steel; a house in 
Hull monopolises all the iron made from Danamora ore, under a 
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contract, by which the parties in Sweden are to forfeit 10,000/. 
sterling if they sell to anybody else — so that no other Eaiopean 
country can furnish a good file, without resorting to England for the 
-steel that is madeof Danamora iron — this excelling all others in En- 
rope for files, and many other instruments. The British manufoc- 
turers, aware of the advantages of their monopoly, continue to 
exact the same price for their steel delivered in America that they 
did before the duty on the Swedish iron was reduced in England, 
from 28-88 to 6*66 dollars per ton — thus proving that an article 
whose low duty approaches nearest to no duty (almost ** free 
trade "), is charged to this country at a rate no less than before the 
reduction of duty took place in England. 

It is, however, a cause for congratulation here, that iron, of 
similar, or equal, quality to that which has thrown all the ad- 
vantages of manufacturing the best articles of cutlery into British 
hands, has been made recently, by improved processes, from the 
ore of Juniata, and both sides of the line between New York and 
Connecticut — the latter denominated the Ancnim, the Livingston, 
and the Salisbury ore. Steel is now made at Pittsburgh, and may be 
made in New York and Connecticut, bearing a fair comparison with 

the best hoop L (Jj) or Danamora steel that comes from England. 

No difference is observed where trials have been made, without 
disclosing to the judges the origin of either. Two establishments, 
one in New York and another in Pittsburgh, have justified this 
statement, and encouraged a hope that the products of our own 
mines, smelted by means of modem improvements in the construc- 
tion of furnaces and application of the blast, and elaborated by 
machinery lately introduced, will rival the best quality of steel that 
England can furnish. 

The second kind of first-quality British steel is called ''sheer- 
steel." Tiiis is nothing more than blister-steel, drawn under a 
tilt-hammer into bars of the various sizes used in the fabrication of 
some articles of cutlery, and the finer kinds of edge tools. Eng- 
land has hitherto monopolised this branch also, from being in pos- 
session of the only European steel that would bear the expense of 
preparation, and from the perfection of her machinery. She has 
now the honour of transferring a portion of her experience and 
skill to the United States. Her workmen in steel, wanting em- 
ployment or adequate recompense for labour at home, continually 

seek these among us ; and it is believed that these may be afforded 

1 
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to luch an extent as to yield them support camm emu rale with 
their industry, and that ingenious men, who, under other circum- 
stances, miglit have been compelled to pursuits not congenial with 
their education, or to be dependents upon public bounty, will be- 
come useful citizens, instead of idlers and beggars in the land. 

The third kind of steel (best quality) is called " cast-steel," 
and this is made from the best blister-steel only. There is none 
made in the United States. Several attempU to make it with 
profit have proved unfortunate. 

The causes of failure were— 

1. The want of best quality blUter-ateel (of which only il can be 
made) at a reasonable price, 

2. The want, or expense, of crucibles of proper quality, wherein 
the blister-steel is to be melted and smelted. 

The first difficulty may be surmounted by the discovery that 
iron, well made, from tlie ores of Juniata, New York, and Connec- 
ticut, may be converted to the best blister-steel ; and the second 
difficulty is believed to be at an end, since the explorations of the 
present year have disclosed the existence of clay analagous to that 
of Stourbridge, which is considered tlie best in the world for cru- 
cibles. Centre, Clearfield, and Lycoming counties (Pennsylvania), 
have yielded large specimens of clay that satisfy geologists, mine- 
ralogists, and chemists, of the identity of its properties with those 
of Stourbridge. Clay, in the vicinity of Baltimore, has been suc- 
cessfully employed in the manufacture of fire-brick, and may 
probably be used for the manufacture of crucibles for cast-steel, if 
properly prepared. The great impediment to the making of 
cast-steel has not arisen from any mystery in the art, but the want 
of strength in the crucibles. Black lead, and a variety of clays, 
have been tried, but the weakness of these materials have hitherto 
caused a loss to the maaufacturer, because the crucibles made of 
them would not bear moving when the melted metal was in ihera 
(generally about IB lbs). The Stourbridge was the only kind of 
clay that possessed the requisite qualities of preserving its shape 
and soundness when exposed to the greatest heat, and its strength 
and tenacity when moved for the purpose of discharging the 
melted metal. Capital, enterprise and perseverance will be en- 
gaged to bring this desirable material, so indispensable to the finer 
arts of cutlery and machinery, into market— if protection be con- 
tiqued to the efforts which our citizens are willing to make. 
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If these views are correct — we have steel for agricultaral purposes 
in the greatest abundance ; — we have steel (sheer-steel), for nicer 
purposes, and we may have cast-steel for the most refined articles of 
manufacture among ourselves. But this u not all, we may export 
our steel to Russia, Prussia, and France, in competition with 
England herself; and thus justify the further importation of foreign 
commodities which we can have the means of paying for. The 
subject of steel becomes more interesting as our investigation of it 
advances ; but it is believed that the facts and inferences now set 
forth, will suffice to continue the protection already granted, and 
to procure time for more extensive practical development, which, 
if realised, will add to the means of domestic employment and 
beneficial intercourse with foreign nations. 

[The preceding report on steel was presented by Mr. John R. 
Coates, of Philadelphia, to whom this branch of the subject had 
been specially referred, for a collection and arrangement of the 
facts ; as was that on iron proper, to Mr. B. B. Howell, of New 
York, by the general committee on the manufactures of iron.] 
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96,621 
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3.415,850 
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27^4 


112,866 
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13,329.760 
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146.273 

8,776.420 

4,000,490 
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The following statement may be useful in making comparisons, 
and is therefore added : 

The importation of manufactures of iron and steel in 1830, 
were : — 

Side-arms and fire-arms, other than musVets and rifles Drs. 179,153 

Drawing knives, axes, adzes, and socket chisels 29 007 

Bridle biti of twerj description g2 271 
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Stee]jards, scale beams, and vices Drs. 30^99 

CottiDg knives, sickles, scythes, reaping hooks, spades, and shovels 95,004 

Screws, weighing 24 lbs. or upwards 17 

Wood screws 66,817 

Other articles not speciHed 2,908,978 

Muskets No.8341 25,142 

RiBes 8 85 

Iron and steel wire lbs. 592,733 59,485 

Tacks, brads, and sprigs 2,799 

Nails 613,704 40,906 

Spikes 37,673 1,391 

Cables and chains, and parts thereof 540,628 25,885 

Mill cranks and mill iron, wrought 2,781 200 

Mill saws 4,395 12,252 

Anchors 22,672 1,121 

Anvils 677,246 31,249 

Hammers and sledges 75,616 3,096 

Castings 1,157.256 38,686 

Brazieis' rods 218,428 5,945 

NaiU and spike rods 32,848 784 

SbeeU and hoop 2,326,796 59,822 

Slit or rolled for band, scroll or casement rods . . 2,845 81 

Inpigs cwt. 22,499 25.644 

Bar and bolt, rolled 138,981 226,336 

Hammered lbs. 68.753.943 1,730,375 

Steel cwt. 24,472 291,957 

Nearly all the iron, with its manufactures imported, was received 
from England, except the hammered bar and bolt iron, of which 
21,912,702 lbs. were from Russia, 45,206,082 lbs. from Norway 
and Sweden, 984,399 lbs. from England, leaving less than a million 
of pounds for all other places. 
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GENERAL. 



PRICES OF IRON. 

{T. Tooke'i High and Low Prices, 1824.— /nm.) 

Thb first considerable rise in foreign iron did not occur till 1796, 
when it advanced suddenly about 30 per cent. This was the year 
before the bank restriction^ and the rise occurred in consequence of 
the importation having fallen off, instead of keeping pace with the 
increasing demand for consumption in this country, and in the rest 
of Europe, as well as in the United States of America ; and the 
produce of our mines was at that time comparatively insignificant. 
Between 1796 and the close of 1800 there was no further advance. 
But the embargo in Russia in the latter year had the efiect of rais- 
ing the price 10 per cent, more, and an additional duty of about 1/. 
per ton had been laid on the importation, in the interval between 
1796 and 1798. The advance altogether, therefore, including the 
new duty, was nearly 10/. per ton since 1795 ; and this great 
advance operated as a sufficient premium for applying increased 
capital to the production of iron in this country, and for bringing 
into operation for that purpose, all the powers of machinery, which 
was then undergoing a rapid improvement. Thenceforward the 
produce of iron in this country proceeded so rapidly, that, with the 
aid of further duties, amounting almost to a prohibition of importa- 
tion, it not only kept pace with the increasing demand, but has 
eventually nearly superseded the use of foreign iron in this country, 
and has furnished a surplus for exportation. The price of foreign 
iron, accordingly, fell almost progressively from 1801 till the 
close of the war. 

English iron advanced a little between 1800 and 1803, as a 
natural and inevitable consequence of the high price of foreign iron, 
which had been further raised by additional duties on importation ; 
the quality, moreover, had been improved, and it was therefore really 
worth more, relatively to foreign iron, than it had before been. 
From 1803 till the close of the war, and further till 1817, being a 
period of fourteen years, the price maintained a singular degree of 
uniformity. In 1816 and 1817 a considerable demand for iron from 
this country to France took place, and continued through 1818 
and 1819, on a very extensive scale, which had the effect of raising 





the price of British iron higher than it had been during any period ^H 


of the war. But, in 1 820, such restrictions were laid on the import ^M 


into that country, as to preclude any further shipments. In the ^M 
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211 —23 
221-31 








1801 


5J-9 


18 - 321 




221 — 331 






h 




^ 
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Tears. 
1802 

1808 

1804 

1805 

1806 

1807 

1808 

1800 

1810 

1811 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 
1820 

1821 
1822 



BiroLisH 

IN 
PlOB. 



No Dnty. 
Ton. 



£ £ 
5| — 9 

5| ^ 9 
7 —9 
7 —9 

— 9 

— 9 

— 

— 9 

— 9 

— 

— 9 

— 9 

— 9 

— 9 

— 

— 9 



7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



Russian Baks. 



7—0 



7—0 
7i — 9 
7 — 7i 

8—0 
84 -Oi 
8—9 
8i — 
74 -84 

6—74 
6—7 
6—64 
6—7 



Ton. 



£ £ 
18i — 824 
15i — 90i 
10—20 

164 - 104 
15 — 184 
15 — 19 
154 — 194 
154 — 104 

154 — S04 

144 - m 

144 — 194 
144 — 194 

144 — 1^4 

144 - 18* 
144 — 18* 

104 — iO| 
164 — 104 
124 — 164 

124 — 164 

124 — 164 

124 — 174 
134 — 164 
124 — l^i 
124 — i^i 
164 — 214 

164 — 214 

154 — 214 

18 — 21 
20—22 
20—24 
17 — 21 
17 — 21 

164 — 204 

144 — 194 
15—20 
144 — 164 
144 — 16 
164 — 184 



Duty. 
Ton. 



£ s. d. 

• * . . 

a « • • 

4 4 4i 

• . • . 

4 17 1 

.... 

5 10 

. • • • 
5 7 5i 

.... 

• • • • 

• • . . 

5 9 10 

• • * . 
. • • • 
. • . . 

• • ■ • 

• • • • 

• • • • 

6 9 10 

• • • • 

• • • • 

• • • . 

.... 

• • • • 

• • • • 

• • • » 

. • • • 

• • ■ • 

• • • . 
6 10 



BlTBDIBB XH BABS. 



Ton. 



£ £ 
904 — SSi 

191 — 901 
19—90 
91 ^99i 
904 — 914 
90—91 
19 —91 
194 — 904 
194 — 904 

194 — 904 

194 — 904 
174 — 10] 
171 — I84 
15} — 17 1 
15l - I7j 

154-174 

164 - 174 



15§ — 17 i 

164 — 1 
16J — 1 
154 — 16) 
154 — 164 



154 — 164 



154 — 16J 

None. 
154 — 164 
154 — 164 

184 — loi 
16 — 17 
18 — 184 
18 — 19 

164 — 17i 
16} — 174 
16 — 17 

16 — 17 
154 — 16 
154 — 164 

14 — 15 



Dntj. 
Ton. 



£ s. d. 



4 
6 



4 
■ . 
17 

• • 
1 

• • 
7 



4 

1 


51 



5 9 10 



6 



6 10 



/^ote. — In 1826 the reduced duty on Foreign Iron (fixed at 
caine into operation. 

The price of Russian Iron, according to marks, generally varies 
to 18/. 10«. per ton ; of Swedish, common marks, 13/. to 13/. 
exclusive of duty. 



30# 



9 10 



• ■ 



per ton). 



from 14Z. lOff. 
lOf. per ton ; 
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NET PRICE OF SHROPSHIRE BAR-IRON IN BRISTOL. 





Per toD. 1 




Per too. 1 


1818. 


£ 


s. 


d. 


1825. 


£ ». 


d. 


April* • • • • 
July 


11 
10 










Nov. . 
Dec. . 


"' ho 





Oct .... 


10 10 





1826. 






1819. 








JftD. 


... 10 





Jso. • • . • 


11 


10 





April. . 


... 8 10 





April. .... 


11 


10 





July* . 


... 7 10 





July 


10 10 





Oct. . 


... 8 





\/Ci* • • • • 


10 10 





Dec. . 


... 8 10 





1820. 

J&n 

April. . • • • 

July 

Oct. .... 


11 

9 
9 
9 



10 
10 
10 








1827. 
Jao. 
April. . 
July . 
Oct. . 


... 8 10 
... 8 10 
... 6 10 
... 8 10 








1821. 

JftD. .... 

April. .... 

July 

Oct. • • • * 
1822. 


8 10 
8 10 
8 10 
6 10 








1828. 
Jao. * 
April. . 
July. . 
Oct. . 


... 8 

... 7 10 
... 7 
... 7 10 








JftD. • . • • 


7 10 





1829. 






April. .... 


7 


10 





Jan. 


... 7 





July 


7 


10 





April. . 


... 6 15 





Oct 


6 


10 





May. . 


... 6 10 





1823. 








July. . 


... 6 10 





JftD. . . • • 


7 


10 





Oct. . 


... 6 





Feb* . . . • 


7 








1830. 






April. .... 


7 


10 





Jau. 


... 5 10 





July 


7 


10 





April. . 


... 5 10 





vCt. .... 


7 


10 





July. . 


... 6 10 





1824. 








Oct. . 


... 5 10 





JftD. • • . . 


8 








1831. 






April 


6 








Jao. 


... 6 10 





July 


9 








April. . 


... 6 10 





Oct 


(10 

hi 








July. . 


... 5 10 











Oct. . 


... 5 10 





Nov 


13 








1832. 






1825. 








Jan. . 


... 5 10 





JftD. • . • . 


13 








April. . 


... 6 10 





Apnl. • • • • 


14 








July. . 


... 5 10 





May 


13 10 





Oct. . 


... 5 10 





JUDC ••.. 


13 


10 





1833. 






July. .... 


11 


10 





Jan. • 


... 6 





Aug 


11 


10 





April. . 
May. . 


... 6 





Oct. .... 


10 








... 6 10 






1833. 
July .... 

Aug ) 

Sept ) 

Oct 

1834. 

JftD 

April 

July 

Oct 

1835. 
.laD. .... 
April. .... 

July 

Oct 

1836. 

.f aO. . a . • 

April. .... 

J uly 

Oct 

1837. 

JftD. .... 

April. .... 
July 

v/Ct. .... 

Nov. .... 
uec. .... 

1838. 
J aD. .... 
Apnl. .... 

July 

Oct. .... 

1839. 
Jau. 
Mar. 
July. 
Oct. 

1840. 
J au. .... 

Apnl 

July 

Oct 

1841. 
J aD. .... 
April 



.... 
.... 
• • . . 
.... 



Per tOD. 

£ •. d. 

6 10 

6 15 

7 15 

7 15 

7 15 

7 

7 

7 

7 

7 

7 

8 

10 15 

11 15 
11 15 



10 15 

9 15 

7 15 

7 15 

9 
10 










10 





10 





9 10 





9 10 





9 10 





10 10 





10 10 





10 10 





9 10 





9 5 





8 5 





9 5 






9 5 
8 5 



IP 




PRICES OF STAFFORDSHIRE IRON. 




1 






Suflbidihiie F 


"■go Pigl. 




■ 


Dite. Qr. 


£ u i. 


£ .. d 


£ fc d. 


£ *. i 






laiS. Jail. 


From 7 


U S 


From 12 


to 14 10 






.. 0«. 


.. 7 10 


.700 


.. 12 


.. 13 5 






IBafi. JiD. 


.. 6 1& 


. e 


.. 10 15 


..11 






.. April. 


..600 


.550 


.. 9 15 


.. 10 






.. J«l,. 


.. 4 17 6 


..686 


.. 9 


.950 






. . Oci. 


.. 4 13 6 


. 4 15 


8 5 


-. 6 10 






1637. Jin. 


.. 4 ID 


. 4 IS 


..650 


.. 8 10 






.. April. 


.. 3 17 6 


.426 


.. 7 10 


.. 7 15 






.. JoV 


.. 4 10 


. 4 n 6 


.. BOO 


..650 






.. Ooi. 


..450 


. 4 10 


.. 8 


..650 






lUe. JiD. 


.. 3 11 6 


.400 


7 10 


.. 7 13 6 






.. ApriL 


.. 3 IS 


. 3 IS 


7 10 








.. Jily. 


.. 3 16 


. 3 15 


.. 6 15 


;; 7 






.. Oci. 


.. 3 17 6 


.400 


..700 


..750 






1629. Jan. 


.. 3 IS 


. 3 17 6 


.. 6 15 


..700 






.. April 


.. 3 13 6 


. 3 IS 


6 to 


.. 6 15 






.. JbV 


.. 3 13 6 


.. 3 IS 


.. 6 10 


.. G IS 






.. Oct 


..300 


.300 


.. 5 17 6 


..600 






1830. J,D. 


-.300 


.350 


.. 5 10 


..BOO 






.. April 


-.360 


. 3 10 


.. S 13 


-.650 






.. Jul J. 


.. 3 15 


. 3 IS 


.. 6 15 


..700 






.. Od. 


.. 3 15 


. 3 15 


.. 6 15 


..700 






1831. Jia. 


..300 


.300 


5 17 6 


..609 






.. Ap.. 


.. 3 10 


. 3 10 


.. 6 5 


.. G 10 






.. Jul,. 


.. 2 17 6 


.336 


.. 6 10 


..600 






. . Oc(. 


.. a 17 6 


.326 


.. 5 5 


.. S 






1833. Jm. 


..300 


.350 


S 10 


..600 






-. April. 


..336 


.350 


5 10 


..600 






.. Jnl,. 


..300 


.350 


.. S 15 


..GOO 






. . Oel. 


.. a 17 6 


.300 


5 10 


.600 






1833. J.n. 


..300 


.336 


.. 6 10 


..600 






. . April. 


.. 3 13 S 


. 3 IS 


-.650 


. 6 10 






.. July. 


.. 3 IS 


. 3 17 6 


.. 6 10 


. 6 IS 






.. Ocu 


.. 4 10 


. 4 IS 


..760 


. 7 10 






1631. Jan. 


.. 4 la 6 


. 4 IS 


., 7 IS 


.800 






. . April. 


.. 4 10 


. 4 13 6 


..750 


. 7 10 






.. J«V 


..400 


.460 


.. 6 15 


.700 






.. Oci. 


.. 3 17 6 


.400 


.. 6 lU 


.700 






1834. Jin. 


.. 3 17 6 


.400 


.. 6 10 


. 6 15 






.. April. 


.. 3 15 


. 3 17 6 


.. 6 15 


.700 






- July. 


.. 3 12 6 


. 3 15 


.. e lU 


.700 






.. Del. 


.. 4 10 


. 4 15 


.. 7 10 


.800 






1936. J.n. 


.. S 15 


.600 


.. g IS 


. 10 






.. Ap.il. 


.. G 10 


. « IS 


.. 11 


. H 10 






.. Julj. 


.. G 10 


. 6 IS 


.. 11 


. 11 10 






.. Oci. 


.. 6 5 0. 


6 10 


.. 10 15 


. 11 10 






IS3T. JiD. 


..600 


.676 


.. 10 10 


. 11 






.. April, 


.. 4 15 . 


.500 


..900 


. 10 






.. July. 


.. 3 10 . 


. 3 IS 


.. 6 IS 


.700 






.. Oct. 


.. 4 IS . 


5 


.. a 10 


.900 






1838. Jin. 


.. 4 17 6 . 


.526 


.. 9 


.960 






.. Ap,ll. 


.. 4 15 . 


5 


.. 9 


.960 






.. July. 


.. * IS . 


5 


.- 9 


.950 






.. Oct. 


..600. 


6 3 6 


..900 


.950 






1639. Ju. 


..500. 


5 10 


.. G 10 . 


. 10 






.. Ap>il. 


..500. 


6 5 


.. 9 10 


. 10 






.. Jul,. 


..500. 


6 6 


.. 9 10 


. 10 






. . Oct. 


.. a . 


5 


.. 8 10 . 


. 10 






1840. Jm. 


.. 4 10 . 


4 15 


.. 6 10 . 


.900 






.. ApiU. 


.. 4 10 . 


4 IS 


.. 8 10 . 


9 






.. JuV 


..400. 


4 5 


., 7 15 . 


.600 






.. Ort. 


.. 4 15 . 


8 


.. 9 0. 


9 5 




U4I, Ju. 


..two. 


4 IS 


.. 8 ft . 


.900 






^^^*|A 


^i^^U^^_ 


^ 




^^^^0 


^^^ 


H 


■1 


■■ 




■H 


■ 
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SOUTH WALES PRICES. FROM NEWPORT QUARTER-DAY BOOK. 



1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 

1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 


Av6nfi!¥> DlioO ••••*r-">t-'***««-' 


Bin, 

£ •. 

15 
14 

16 
16 

13 

14 
14 

13 
12 10 

12 10 

13 
12 

8 
12 
12 
11 

9 
8 
8 
7 10 


• 

d. 























Foandiy 

Pigi. 
£ $. d. 
6 10 
6 

6 10 

7 10 
6 6 8 
6 10 
6 10 

6 
6 
6 10 

6 5 

6 10 

7 
5 15 
5 
5 15 
5 


Foige 

Pig*. 
£ s. d, 
5 10 

5 q 

6 
6 
5 
5 6 8 
5 6 8 

5 6 8 

5 6 8 

5 


ii*en^^ ............. 


Do. 


Do. 


Do 


Do. 


Do. 


aell u be likat. 
Averase micQ •• 


Do. 


Do. 


Do. 


Do. 


Do 


Do 


Do. 


Do 


Do. 


Do* 


Do 


Do 


The meetings at Newport given up. 





The following Papers, collected during the progress of this Work, 
are added with the view of assisting any statistical inquiry as to 
the consumption of Iron. 



SHIPPING. 

AN ACCOUNT OF THE NUMBER OF VESSELS. WITH THE AMOUNT 
OF THEIR TONNAGE, THAT WERE BUILT AND REGISTERED 
IN THE PORTS OF THE BRITISH EMPIRE, IN THE YEARS 
1837, 1838, AND 1839. 





1837. 


1838. 


1839. 




Vessels. 


TonDage. 


Vessels. 


Tonnage. 


Vessels. 


Tonnage. 


United Kingdom ... . 

Isles of Guernsey, > 

Jersey, and Man $ 

British rlantations . . 


936 

69 

510 


131,171 

4,751 

71.306 


1,089 

68 

606 


157,255 

4,204 

79,947 


1.2J7 

61 

368 


181.301 

5.602 

47.898 


Total 


1.515 


207.228 


1.753 


241.400 


1.646 


234.801 
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SHIPPING— (continued.) 

AN ACCOUNT OF THE NUMBER AND TONNAGE OF VESSELS, 
BELONGING TO THE BRITISH EMPIRE, ON THE 31st DECEM- 
BER, OF EACH OF THE THREE YEARS, 1837, 1838, and 1839. 





On 31 Dec. 1837. 


On 31 Dec. 1838. 


On 31 Dec. 1839. 




Vesseb. 


Tons. 


Vessels. 


Tons. 


Vessels. 


Tons. 


United Kingdom .... 

Isles of Guernsey, > 

Jersey, and Man $ 

British Plantations . . 


19.936 

600 

5,501 


2,296,227 

37,294 

457,497 


20,300 

612 

5,697 


2,383,484 
37,275 
469,842 


21,037 

633 

6,075 


2,531,005 

39,630 

497,798 


Totol 


26,037 


2,791,018 


26.609 


2,890,601 


27,745 


3,068,433 



G. R. Porter's *' Parliamentary Tables of the Revenue, Commerce, &c. of the 
United Kingdom, and its Dependencies, 1839." 

AN ACCOUNT OF THE NUMBER AND TONNAGE OF STEAM 
VESSELS BUILT AND REGISTERED IN THE BRITISH EMPIRE, 

Distinguishing British Possessions in Europe from the British Plantations, in the 

year 1839. 

Vessels. Tons. 

England 43 2,885 

Scotland 18 2,968 

Ireland I 286 



Total (United Kingdom) . . 
Isles of Guernsey, Jersey, and Man 
British Plantations 



62 



Total 



65 



6,139 



383 
6,522 



AN ACCOUNT OF THE NUMBER AND TONNAGE OF STEAM VES- 
SELS BELONGING TO THE BRITISH EMPIRE, 

Distinguishing British Possessions in Europe from the British Plantations, in the 

Year 1839. 

Vessels. 
517 

117 



England 
Scotland 
Ireland 



Total (United Kingdom).. 
Isles of Guernsey, Jersey, & Man 
British Plantations 



ToUl 



86 

720 

3 

47 

770 



Tons. 
45,160 

15,704 

18,376 

79,240 

389 

7,132 

86,731 



G. R. Porter's "Parliamentary Tables, &c. &c., 1839." 
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SHIPPING— (confixiMd.) 
MACHINERY EXPORTED. 1830—9. 



AN ACCOUNT OF THE OFnCIAL VALUE OF HACHINERT 

EXPORTED, 

Distittgnishiog the tereral beads of Steam Enginet and parts of Steam Engines, 
Mill-work of all sorts allowed by Law to be Exported, Machineiy of all other 
kinds allowed by Law to be Exported, and Machineiy Exported nnder Lioence 
from the Treasury or Privy Coandl, in each Year, from 1830 to 1839 



Steam Engines and parts of Steam 

Engines 

Mill-work, of all sorts allowed by law 

to be eiported 

Machinery, of all other kinds allowed 

by law to be exported • 

Machinery exported under licence from 

the Treasury or Privy Council .... 



Total 



1830. 



£ 
103,800 

40,434 

60,028 

4^5 



208.767 



1831. 



£ 
28,803 

18,229 

51,926 

6,533 



105,491 



1832. 



£ 
33,257 

13,093 

38,961 

7,404 



92,715 



1833. 



£ 
36,404 

18,735 

55,490 

16,435 



127,064 



1834. 



£ 
63,683 

15,563 

115,385 

17,351 



211,982 



Steam Engines and parts of Steam 

Engines 

Mill-work, of all sorts allowed by law 

to be exported 

Mschinery, of all other kinds allowed 

by law to be exported 

Machinery eiported under licence from 

the Treasury or Privy Council .... 



Total 



1835. 



£ 
88,644 

21,565 

176,418 

21,324 



307,951 



1836. 



£ 
89,917 

29,707 

167,406 

15,062 



302,092 



1837. 



£ 
195,753 

39,304 

230,452 

27,959 



493,468 



1838. 



£ 
185,963 

41,095 

346,252 

54,120 



627,430 



1839. 



£ 
213,235 

25,955 

387,096 

56,999 



683,285 



O. R. Porter's " Parliamentary Tables, &c. &c., 1839.*' 



^^^^H ^H 


STAFFORDSHIRE AND SltROPSHIRE IRON CARRIED ON TH£ ^H 


GRAND JUNCTION CANAL TO LONDON IN THE VEARS 1814 ^M 


TO 1940, INCLUSIVE. ^M 


Toyu 




Yean. 


tored Iron 
of .11 


Pig^ 


Cutlmn 
Pipei. 


Sui,d.T 

CuUnp. 


Wroughl 

Bedsteads 


ToUl. 




1814 


19,453] 


2026 


22211 


3330 






37.030) 


1SI5 


14,9001 


2832 


2474) 


3339 






23.i47 




1816 


9.029 


a397J 


1287) 


2S26 






15.341 




1817 


IS.809J 


2ITS 


S3&4) 


4696 






28.036) 




ISIS 


31.453 


2305 


49964 


5499 






34.3641 




IBI9 


33.364 


3385) 


4229 


7071 






35.B50i 




1820 


17.723 


6207 


445 


8237 






31.6I2J 




1S3I 


17.369 


3026 


11851 


9349 






30.829) 




1833 


14.393 


3139 


2403) 


882.'i 






28.650} 




1833 


13.150 


2023 


37251 


470B 






23.608 




1834 


16.239 


3687 


2873) 


4495 


1361 

ssoi 

5761 


27.332 




IB3a 


15.258 


3470J 


905i 


9901 


30.115) 




1836 


18.213 


4688 




11,790 


35,266) 




1837 


17,676| 


34081 




13.533 




33,689) 




1838 


16,041 


10491 




8436 




25.517) 




1839 


17,382 


14071 




7260 


237i 


26,307l 




1830 


17.338 


12881 




8204 


57) 


26.B89) 




1831 


22.117 
33,010 


5261 


'"211 


8572) 


32) 


31,270) 




1833 


809) 




9606* 


* 


32.460i 




1833 


35.194 


428 




B327i 


68 


34,018 




1834 


36.864 


1811 




10,900+ 


56{ 


38.0021 




IB3S 


35.4271 


4t9j 




I3.642i 




39.393i 




1836 


21,996! 






10,0944 


18 


34.197 




1837 


27.256 


3558 




16.351 


300 


47.465 




1833 


33,055 


3107 




13,959 


170 


49.291 




I83S 


35,855i 


1647) 




11,1421 


133 


48.878) 




IB40 


43,613 


1254* 




10,736 


91 


66,694 




IRON CONVEYED ON THE ELLESMERE AND CHESTEF 


t 


CANAL. M 


Iron conveyed to Liverpool in Ihe year 1 838 :— ^H 


From Staffordshire 38.758 tons. ^1 


North Wales 11,687 „ ^M 


Shropshire . 9,961 „ ^H 


Tutal 60,406 ^H 


of which the Staffordshire may be considered manufactured iron ; ^M 


and also about 7000 tons from North Wales. ^M 


By the Middlewich branch of the Ellesmere Canal there nent ^H 


10.370 tons, principally from North Wales, to Manchester. ^H 


The returns from Preslon Brook were not obtained. A small ^H 


quantity also went by the Macclesfield Canal to Manchester. ^H 



414 APPBKDIX. 

IRON WORKS IN THE WEST RIDING, YORKSHIRE— 

April, 1840. 

Low Moor. — 8 blast furnaces, average aboat 50 tons each per 
week. Average about 150 tons of finished iron, boHer, plate, and 
merchant bars. Likewise manufacture locomotive engines; also 
cast cannon, bomb-shells, and shot. (14 puddling furnaces.) 
BiERLT.-— 4 furnaces, average about 60 tons per furnace. 
Bowling.— 4 furnaces, average about 60 tons per furnace; 11 
paddling furnaces, finish about 100 tons of boiler plate and bar- 
iron ; also manufacture steam-engines. 

BiRKSTALL Abbey. — No blast furnaces, 2 puddling furnaces, 4 
scrap furnaces, finish about 40 tons of small merchant iron per 
week ; 2 drawing-out hammers, get up axles for railway carriages, 
ships' knees, patent arms, &c. ; also uses of different kinds. This 
work was erected in 1 740. 

Leeds. — 1 furnace, about 60 tons per week ; 5 puddling and 1 
scrap furnace, finish about 60 tons of bar-iron per week ; 1 draw- 
ing-out hammer. Purchase part of their pigs. 

Waterloo. — 1 charcoal blast furnace, about 40 tons per week ; 
1 charcoal fire ; 1 puddling furnace. 

HuNSLET. — No blast furnace ; 1 puddling, and 1 scrap furnace ; 
drawing-out hammer for country use, about 15 tons per week. 

Park Gate. — 1 blast furnace, about 60 tons per week ; 1 J pud- 
dling furnaces, finish about 100 tons per week of boiler plate, sheet 
iron, merchant iron, &c. Get the principal part of their pig-iron 
from Derbyshire. 

Milton. — 2 blast furnaces, about 70 tons each; 7 puddling 
furnaces ; 2 drawing-out hammers, finish about 70 tons per week, 
boiler plate, merchant iron, &c. ; also get up many cast iron 
bridges. 

Elsicar. — 3 blast furnaces, about 60 tons each. Sell the pig- 
iron. 

Chapletown. — 2 blast furnaces, about 50 tons each ; cast pipes 
and retorts. 
Thorncliffe. — 3 blast furnaces, about 50 tons each. 
Holmes. — 2 blast furnaces, about 60 tons each. 
Sheffield Park. — 2 blast furnaces, about 50 tons each. Make 
sundry castings. 

Thornhill Lees. — No blast furnace ; 2 puddling furnaces, 
wrought into boiler plate, and use iron, from 10 to 15 tons per week. 



Gate Head Wire Mill. — I charcoal fire, melting scraps, about 
4 tons per week. Purchase blooms from north of Lancashire; 
manufiictured into card wire, about 150 bundles per week. 

IRON WORKS IN DERBYSHIRE— Mat 1840. 
Derby (Suburbs of.) — No blast furnace; 5 puddling furnaces, 
finish about 50 tons per week of sheet and merchant iron. 
BuTTERLY. 1 — 2 blast furnaces, about 50 tons each. 
CoDNOtt Park-J — 3 ditto, about 60 tons each, some 

proprietors ; 20 puddling furnaces, finish about 300 tons per week, 
boiler plate, sheet and merchant iron, and rails ; also different 
castings, and steam-engines. 

LiLLEYSHAw. — 2 bUst fumaces, about 55 tons each. Send 
their pigs into Yorkshire. 

DucKMAKTOK. — 2 blast furnaces, about 50 tons each. Sell the 
pigs. 

Stavely. — 2 blast furnaces, about 50 tons each. 
MoKLEV Park. — 2 blast furnaces, about 55 tons each, worked 
up at Atherslee ; where arc 4 puddling furnaces ; 2 charcoal firci, 
finish about 60 to TO tons per week of sheet, rod, and merchant 
' iron. 

t IRON WORKS IN NORTHUMBERLAND— 1839." 

I Wocks in operation : — 

I The Birtley, abonl 90 tons per wc«k of pig-iron. 

I Wylam, 50 

I Lemingtoo, 40 „ ,• 

I Ridsdale 40 „ « 



220 tons per week, or «I»ut 1 1 ^40 tons 
per anixm.. 

• IRON WORKS IN KORTHUMBEIU,AWI)— 1M1. 
JlirilBj Iron Company 3 fuftrtOW, « •» ***^ 
Leiriiugtou do. 2 do. I d«> 

BenjimlD 'rhorn|)ioa 1 do> I ">• 
Hmrethsw Iron Compsoj 1 do, I <* 
Rididalc Iron Coiafay 4 do. I do. 

Binicj roll about 30 raw p«r «»•*. 
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4 1 6 APPENDIX. 



GOVERNMENT RETURN OF HORSES AND CARRIAGES. 

{From the Office ofStampg and Taxet—lS39.) 

HasBAKDRT Horses. — None are now returned; but up to the 
end of 1838 they were returned, partly frOm some districts and not 
others. 

Total exemptions for 1838 -.^Horses* . • 535,485 
Of which husbandry horses . 382,920 
add } for supposed short returns 76,584 76,584 

459,504 

Also included in 535,485 as exempt, 
stage-coach and hackney-car- 
riage horses .... 15,626 

Mileage duty paid on upwards of 
4000 stage-carriages, number of 
miles averaged per day 1 26,000. 

The above number of horses may 

be doubled .... 15,626 15,626 



31,252 



1700 hackney-coaches in London , 

employing about 5000 horses . . . 5,000 

632,695 
Horses charged with duty — 1838 . . 309,364 



942,059 
Allow for short returns .... 57,941 



Total horses • 1 ,000,000 



* Average of exemptions for horses in the preceding 

5 years 588,988 

Of which husbandry horses 407,074 

Carriages.f — Four wheels.— Total number charged .. 58,812 

Ditto exempted 3,642 



Two wheels. — Total number charged 45,248 

Ditto exempted 22,472 



62,454 



67,720 
130,174 



t Does not include waggons or carts, nor stage or hackney-carriages, which cannot 
be far short of 10,000 (^th 4 wheels) about 6000 being licensed by Board of Stamps 
and Taxes, of stages in Great Britain ; and hackney-carriages in London only. The 
hackney-carriages in other large towns being licensed by the Excite Board under the 
post-horse duty act, there being always many spare carriages. 

1 
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WASTE OF IRON IN FARMING.* 

Arable land in England, 11,500,000 acres. 

Annual waste of iron on a farm, taking 100 acres as an average. 

Starting a farm of 100 acres. 

Required 2 carts, broad wheels. 

1 do. narrow wheels. 

2 ploughs. 
4 horses. 

Wheels. — 6 cwt. iron per cart, broad wheels. 

12 cwt. 2 carts. 
4 cwt. iron per cart, narrow wheels. 

16 
7 cwt. lost for ever. 

9 cwt. change every 8 years. 
4| cwt. old iron. 

4^ cwt. waste in 8 years, or per year 60 lbs. 
Horse Shoes. — Large shoes 10 lbs. per set, small shoes 6 lbs.= 

8 lbs. per set. 
Shoes 8 lbs. 4 sets per year, 32 lbs. per horse. 
Chains. — 1 set 16 lbs. will last 4 years, 4 lbs. per horse. 
Waste per annum, after allowing for old iron : — 

4 horses at 32 lbs. per horse . 128 lbs. shoes, 

at 4 lbs. 9» • • 16 „ chains. 

3 carts at 20 lbs. per cart ... 60 „ 

2 ploughs at 20 lbs. per plough . 40 „ 

244 lbs. per annum 
Loss of iron in every 100 acres, arable land, or about 12,500 tons on 
1 1 ,500,000 acres. 

4 horses per 1 00 acres = 460,000 horses, 
3carU „ = 335,000 carte, 

2 ploughs „ = 230,000 ploughs, 

besides harrows, scythes, sickles, forks, spades, and shovels. 

* Brewster's Edinbiirgh Eocycloptedia, vol. 8. p. 734. 
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BRITISIl IROK.— COCNTRIES TO WHICH BXPORTBD. 
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in America. 
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T. e. 
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1800 


6,498 13 
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3^585 11 


leoi 


3,»il IR 


5,853 10 


5,853 7 


i:S4« 6 


11,174 3 


3,080 3 
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1,350 10 


10,791 7 


4,812 16 




4,0I» 10 


5,709 15 


6^.^34 IB 


Bll 16 


6.481 11 


3,23(t 11 






e,s») 15 


fl,M4 6 


1,308 3 


8,007 


3,752 13 
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ir>,iii 5 


7,037 14 


982 18 


e..-(54 13 


3,101 11 
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BRITISn IRON EXPORTED FROM 1806 TO 1814 ITTCLDStVE. 



Vormy add DeDmark 

Oemuny 

Heligoluid 

Holland 

PlBuden ■ 

Portn^ and Madeira 

Sp&iD and Canaries 

Oibraltar 

Itaiy, Sicily, tc 

Malta 

Turkey and Lerant 

Ireland 

Isles — Goemsey, Jersey. i:c. 
United Slates of America... 
BHtlBbProrEnce* in N. America 
British WmI India, inclad- } 
ing conquered Colonies .. ) 

Foreign Colonies 

and tlte West : 

Hondnras Bay . 



r-! 



3 14 

238 a 

3 5 



134 16 

1 9 

3S6 10 



10,319 u! 13,238 15 14,867 17 



6,70(1 15 
1,386 


8,329 
1,637 


10,735 3 


7/167 




35 


1,473 15 


761 


36 16 
4,918 U 

1,918 IS 


77 

4,586 
1,070 



41,354 7 41,782 5|41.704 
lUry Paper :— No. 3C5, 2 



86 10 
14 12 



4,685 13 
l,li)l> 
1,346 
1,260 
3,133 
37 7 
31,101 " 
597 
5,339 
3,U80 : 
5.921 13 
1,151 14 



1.S13 
3,1184 17 
2,001 ■■ 



308 
4,870 
8,140 13 
1,760 
1,477 10 
27 17 
9,133 8 
1,363 

57,018 a 
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■ FOREIGN IRON IMPORTED FROM 1800 to 1614 IKCLU3IVF.. 
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«"■ 1 Brolon, kc. 




P'g- 


Hoop^ 
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T. r. ,, U.. 


T. c, ,. //.. 
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T. r. ,. It. 


H IBOO 


98,i;>4 18 3 11: 716 Ifl 3 & 


1 13 to 


184 18 2 2 


1 1& 


26 02 IB 


■ 1801 


33,145 16 3 3 1332 2 1 10 


6 19 2 25 


370 3 I 23 


S 6 1 31 


S3 8033 


■ ISO! 


62,873 1 3 r»476«> 1 27 


S IT 3 14 


682 5 3 3l .. 


€1 1 1 tl 


■ 1803 


43,443 17 1!Mi:6 9 3 4 


2 4 4 


768 13 1 35l 3 13 2 5 


19 13 1 SS 


■ 1804 


33,300 3 3 16 436 8 3 1 


38 6 1 1 


463 1 3 17; .. 


13 60 < 
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37.157 16 2 12; 547 I 2 23 
33.127 18 2 ftl 830 6 3 15 


16 2 1 3 


368 8334 


1 3 1 36 


IS 16 t f 


1806 
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M.731 3 19 
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88 S 15 
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.. irHlS 3 1 
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31.909 2 24< 687 19 3 6 
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FOREIGN IRON EXPORTED FROM IBOO TO 18U INCLUSH'X. 
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7966 
8506 13 
8807 10 
9533 
8057 
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130 3 
106 3 
218 6 
109 3 
348 7 
357 16 
388 10 
305 13 
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307 10 
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538 10 
600 7 
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546 14 
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5419 7 
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3816 16 
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7005 13 
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12,036 18 
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33,073 2 

33,880 6 
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9995 18 
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FOREIGN IRON IMPORTED FROM 1815 TO 1830. 







Iron, slit, or 












Iron in bars, 


hammered 
into rods, or 


Old broken 
and old 


Iron in 


Iron wire 
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Un- 

WIOQght 
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square. 


cast iron. 
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r. c. 
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497 1 
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5 20,826 9 
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• • 


154 3 


2241 18 
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* Foreign Iron imported into Ireland. 

•\ Bloom Iron. 

The Unwrought Steel is imported from Sweden, with the exception of a 
small quantity principally from Italy. 

Parliamentary Papers, &c. from which this and the following table were 
arranged: Nos. 280, 6 May, 1819-281, 5 May, 1819—376, 3 April, 1821— 
191, 30 Mar. 1825—813, 6 June, 1829—45, 2 Dec. 1830—465, 18 May, 1882 
—297, 17 May, 1883—290, 18 June, 1836—416, 17 July, 1830—108, 1840. 
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IMPORTS INTO THE UNITED KINGDOM. 



Steel, nn»roiighl.. 



Iron, JD but or uDwronght.... 4434 9 ; 

C. 
Sieel, nnwtoMght 13,986 



EXPORTS OF BRITISH IRON AND STEEL. AND HARDWARES 
AJ4D CUTUIRV, FROM THE UNITED KINGDOM. 

Dedarcd ralne o( (be EiporUtknu in tba 
yev ending Sib Jaanu;, 



1840. 

IrooandSual £3,719,62.'; 

Hardwiw »t>d Cndary 1,636.531 



Pkpai— No. 61, 19 Feb. 1641. 
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A. 


Amipalhia, how made, IB. 




Appendix. 320. 


AcTt tetaiiag lo ihe importaiioo of iron 


Arabia, tnioea oJ, 276. 


fram A»ieMCB,72. BO. 


Arabian, importanl diuonry by an, 




118, n. 


310, 311; n. 


Aracon, principal fatgei of. 141. 


Afrio, meThud of loielting iron m, 19. 


Aichanget. iroo tiporCed from, 173. 


Aikin't Cbemicsl Diclioniii, eitracl 


Arcbimedei, pump inienled liy, 138. 


from, 109. 


Aiignn Company, 67. 


America, 


Armour, complete defeo.i-«. 31. 






iron 6»1 n»de >». 68. 


Armourv, the. at Uichmaud. U. 8„ 916. 
AiiUummelali. early, 10. 


■CI (0 preTtnl Ihe manufacluw of iron 


in. psued 1719.70. 


Alia, the iiou trade of viriou* couolriea 




of, 274. 


72. 


AUoriai. iroo faclotieaof. 141, 142. 


iroo eiporled (o. from Si. Pelere- 


Almoauheiie eneine. Ihe, 89. 


lurgh, !75. nH. 




comnieice or ihe Uoiled Sut» of, 




a07. 213. 


. 




1 


ironorefDuDdiii, 214. 


B. 1 






iiaaaoiki, ioSouih. 281. 


Baal, origin of the woi.hip of. 33. 
Bacon.conUwiofMr.. l4l, 122. 


dulv CD iron .alurad in, 313. 

Ubie* concerning ihe lion irade of, 


Ilir iron, 


376. 377. 


duties un. 66. 


qnsplily of J(DD imported from, 336. 


admitted from America.73. 




■nelbod* of preparing. 112,114. 
exported from Ru.tia, 174—177. 




■UtemenI reipecting oiaaulacturad 


qoaniiiy of, made in France, 185- 


ifoo, 221-376. 


19B. 


rales of duty on. SS4. 


quantity made in the U.S. in ISOO, 


report on. and (tnl, 236. 264. 


236, 237. 


ralea of duty on iron. 261, 366. 


□nastity imported in ibe U. 5., 247. 


Anipach mioea, 273. 


price of, in vaHoui counuiea, 307. 


Anlhracil*. 


duly on. imported. 327. 


uKdforamelline. 301. 




eiperimenit wjlb, 302, 303. 


328. 


found in SooCI. Walo. 303. 


impelled from the plaDlalioni from 


tanuRaof, in Anw.in, 304. 


172810 1735,333. 



Buirou, 

dot; on a ton of, 335. 

e>|iijned lo ilie piinuiioiu (lom 1746 
to 1749, 3S5. 

impoited from ITBG lo 1799, 358. 

compinliie price of Kilf-inch touad, 
ia EDgUad, 386. 

nel prices of Shropshire, 407. 

ofSouthWalei. 409. 
Bpiitidui. pilent gianlcd by John, 160. 
Batli, great militaijr forge at, 2B. 
BuoDae decree, llie, 210. 
lielgiBD ralJIng mills, pcoducflof, 270. 
Belgium, inm trade oF, 269. 
BetliD, impoitanl manufBciory at, 3. 
Berwick-upoD -Tweed, w>d1 of mioiii in, 

31. 32. 
BiddlcMr. Nichotat, 304. 
Bilbao, imeiting raaDufactorv at, 143. 
Birmaa empire, 276. 

free iron mioetia, 142. 

report of the iron mBaafoctuteiof, 143. 

circular mtiictiag the imporuiioa of 

Biicaj piOTinvei, manuractorica of iioa 

Biicayaa gDveromerit. circular of, 144 
Blaclt-baud, or muahet-ilone, di»o>e 

of,29a— 300, n. 301. 
BImI fumacea, 
decrease ol, 6S. 
in Pennsylvaoia.215, d. 
Blowing fuioices, 81. 
Boale's miural hislorjr of Ireland, 63, 
Boliemia, 27S. • 
Bordeani, address of the merchanti of, 

310.311,0. 
Boroeo, 275. 

Bowling. Di., 7. 308, 310. 
Bfuil, 281. 
BrehoD law, (he, 59, d. 
Britain, 

early trade to, for tin, 24. 
tefinemenl of, before the Komnli id- 
vajion, 26, 27. 
Britona, the ancient, 25. 
British colonici, in America, 68, 

iron eiporlad from 1796 to 1839, 41B. 
420, 426, 

utmall, 167, 0. 



C«Mt, 

improbable aitcrlian of, 35. 
tribute impoted by Juliui, 37. 



Calculalioaa at Hudmkii DiiUip*. ud 

GODTge Valeutiae, E9>]n.,3S2. 
Calder iron woilu, iron alone ueil a. 

298. 
Cimbreleng, celebtated report of Mr, 

respecting llie Aroericu int 

trade, 225—2:10. 
Csnala. iioa carried by larioua, 413. 
Cannon, 
or bombards, 33. 
early, made of iron, 33. 
cast at Merlhyr Tyd»il, 121. 
Canute, the Great, 31. 
Carinthian Iron, 273. 
Caraiula,S73. 

Carron iron worki, the. 82, and n. 83. 
Cauibelanus, war cbaiiots Df. 36. 
Cait-irou, qunntiqr produced in Fran*, 

185, 
Celliberians, tno.edged sworda of th^ 

138. 
CertiGcates, conlainias accoonts of lEl- 

ling and foUing-iDilll, 33!. 
Ceylon, 276, 
Chain -bridge, 
an aDcieiit. 18. 
theLelKi^h,2IG;ii. 
Cbarcu^il pig iron, table of qainliV 

miDuractutcd in 1788,86. 
Charcoal furnacea in Great 



China, iron ore in, 275— 3S1. 
Cincinnati, 

eSecti of protecting duties at, 37S- 

prlcei of iron at, 380. 
Ciruiilar of the Ducayan goremmenl, 

144. 
Cieland, cilculatioQ of Dr. 300. 
Clyde iron works, furnaces ai the, 297. 
Coal introduced in the French fma' 



manufaclute of, 55. 

Dr. Plot's method of making. 55. 

employment of, in the furnftoBa i 
Moot Cenis, 183. 

first used in FranM, 191. 

ruinacesin Great Britain, 359. 
Coke- pig-iron, manulictura of, 86. 
Coldshare iron, nature of, 29. 
Colleges of ■imourtn. ancient, 28, SI. 
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Drawbacks, 






66. 


on iheeipoiii of iron wbi«s. 366. 


Columbia, ciddod rouodtj, 317. 


Druids, learning of tbe, 2S. 37. 


Cummerciiar Franae, report of, '205. 


Uuilley. 




e«perimeoU of D.,iL >meltini with pi 


Coole, iron wotki of Sir Cbuiet, 62— 


coal, 36. 


65. 


patent granted to Edviard, 38, 


Ci^ley. peliiion of John, 43—46. 


D.lies, 


Copper lued before Ihe iliKcxeiy of iron, 


on llie export and import of iron good* 


10. 


in Ruuia, 170. 


Cork, the e«l of, 62. 


on iron. American and English. 329. 


Con, 


230. 


pioceu ofMr.. forrefiQing iroD. 116. 


on iron imparled into Ihe United 




Slates. 3S1. 


119. 


reduced on foreign imo, 127. 


Tollen iovtmed by Mr., 120. 


scale of, 130. 


Com'* deuriptioQ of s Sneditb mine, 


on rolled iron la France. 19i— 197. 


U9. 




Cornwall, Iron platei fouad in, 26, n. 
CniMi't work^. Ml., 302, 303. 


S.ale.,2IB. 


rates of. on American iron, 254. 335. 


Cm-ihij, targe iron works of Mr.. 
133. 


on lolleU iion in America. 260. 363, 


on bar-i"ron 'imported. 317. 
on pig-iron. 328. 


finl OH!^ 3L Iha CarrOQ iron worki. 63. 


on steel, 330. 




on iroD. etiiuate of ihe nul pn>du<:B 




of, 363, 363. 


D. 




Damascus Mbres. 274. 


E. 


Dan Demon, 




thalaigBl iron mine ofSwodeo, 148. 




iron, superiority of, l&l, tO'i. 
Dartfoid, firsl slilling mill al, 36, n. 


East Indies, charcoal iron woiki in Uie. 


279. 




Eaton, Mr., lie. 


...3. 


Elba. 


Ddanire, 


rude method of working iron ore in, 




111. 






DemidofAkinfj. 162. 


EUesmere and Cliesler canal, iron car- 


family of M.. 168, a. 


ried by the, 413. 


DeDdlla. famou. for iroo, 19. 


Engioe. 


Dubjthin, 


the atmospheric. 89. 


iroD maoafaetum in, 133, 416. 




iron work, in, 415. 


Watt, 89. 


Deueulieis, improvemeot bj Dr., B8. 
De*oa iron woiLs. lingular conitruclion 


England. 


price of balf-ineh bar iron in, 386. 


ofrhe, 84, D. 


iron imported into, 343. 


Dielricb. report of BaroD De, on ibe 


England and VValei. iron trade m, 33, 


forgeioflhePyieneei. Itll. 




Dinocnus. 


120, n. 


wmple began by, 17. 


Europe, iron trade of various countries 


projecl of, ib., D. 


of. 269, 274. 




Ei peri men Ls, 




in smelting iron with coal. 37, el seq. 


Double power tagint, Mr. Walt, 87. 


fadureoftheae, 55. 

a1 .^^^^I 
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INDEX. 



F. 



Factories, the principal iron, of Spain, 

141. 
Fabrics, or great military forge, 28. 
Fabrica, the, a college of armourers, 

28. 
Finch, statement of Mr., 297. 
Fira arms, 
the introduction of, 32. 
Russian manufactories of, 168. 
Foley family, founder of the, 120, n. 
Ford, Mr., maker of iron from coal, 

56. 
Forest of Dean, 
iron cinders in the, 30. 
supply of iron from the, 31. 
mentioned bv Leland, 34. 
iron wire drawn there, 34, n. 
Forests, 

reduction of, in Ireland, 59. 
extent of the French, 197, n. 
Forge, 
the great military, at Bath, 28. 
portable, 179. n. 

English kind of, first established in 
France, 185. 
Foundries, 

Russian iron, 166, 173. 
French. 181. 
France and America, monopoly of, 6. 
France, 
bar-iron made in, 185 — 198. 
iron exported from St. Petersburg to, 

175. 
consumption and production of iron in, 

184. 
quantity of iron maJe in. 193. 
iron districts in, 181 — 189. 
ancient iron trade of, 178. 
report of the commerce of, 205. 
commercial legislation of, 308. 
tables respecting the statistiques de$ 
mines, 368. 
Fianklio journal, extract from the, 302. 
French government, measures of the, 
for protecting their iron trade, 
193. 197. 
iron, price of, 195. 
Fuel, cost of, in the French iron manu- 
factories, 190. 191, 197. 
Furnaces, 

methods employed for blowing the, 

81. 
table of, in the various counties, 

93—96. 
statement of the several, working in 

1806, 97. 
in blast and building, 1801, 1802, 96. 



Furnaces, 

working with pit coal and charcoal 

in 1806, 97. 
of the United States, 214. 
modern, 284. 

increase in the size of, 288. 
increase in the Scotch, 295. 
coke, of Great Britain, 359. 
charcoal, ditto, 361. 



G. 



Gaul, ancient, 178. 
Gauls, 

well skilled in mines, 23. 
trade of Britain, canied on by, 24. 
Germany, importation of iron from, 31— 

33. 
Gibbons, blast furnace of Mr. John, 

285. 
Glamorganshire canal, quantity of iron 
conveyed down the, 123, 293 — 
295. 
Glaucus, inventor of inlaying with iron, 

24. n. 
Gloucester, forging iron in, 31. 
Grand Junction Canal, iron carried by 

the, 413. 
Granville, Mr., 173. 
Great Britain, 

iron manufacture in, 81. 

iron exported to, from St. Petersburgh, 

from 1753 to 1804, 174. 
charcoal furnaces in, 360. 
Guinea iron mines, 281. 



H. 



Hanbury, Captain. 123. 124. 

Hanbuiy. John, 320. 

Hand cannon, 33. 

Hanover, iron of, 273. 

Henry on Great Britain, 25, n. 

Herodotus, assertion of, 10. 

Himalaya mountains, smelling in, 20. 

Himalayas, iron mines in the. 280. 

History of the Irish Rcbellioo, extract 

from, 62, 0. 
Horse shoes, manufactured in Biscay, 

143. 
Horses and carriages, government return 

of, 416. 
Hot blast, advantage of. 295. 296. 
Hungary, iron mines of, 272. 



H 


I. 


Iron, 




qaaniitjcoD*ei,'ed down ibe Glamor- 


U»ti Dfrlyti. <he first fabriwlors of 


gaoihiie canal, from 1817 lo 
1831. 123. 


Impont and eipoiti of iron *ad Heel. 


fmm 17IOlol776, 324— 327. 


' canal, (iom 1802 to 1831, 126. 


Indiana, 3)6. 


redurlionoflheduyonfnieign, 127— 


Indian iron aud Heel company, 279. 


130. 


Ireland, ^ " 




iionmanuraclunin, SB. 


eabibiledby tables, 131 -lae. 


forest* of, 60, 




IiUti iioo minea ducoiered by thi Eag- 


Ilieeanl,, 138. 


IM. 58. 


qunnlilv imuoriBd liom Spain, (rom 




1711 to 1735, HO. 


I.W., 


from 1750 lo 1756, and rconi 1786 


aitunl origin of, 9. 


to 1794. 141. 


Mriptiirol refeience lo, 10. 


abundance ofin Spain, 142. 


ptnodoflhehhriBalionof. 11. 


annual quaoiily made in Spain. 1 44. 


•rlofinkyingol.dueoveied, 11, a. 




early wrilera on the inanufacluia of. 


the quantity made in Sweden, 161. 


12. 


eiiwrted from Sweden, from 1830 lo 




1838. 154, 156. 


turoof. 12, elKO. 


produced in Norway in one year. 166. 


nriou) kinds of. 16. 


eipuited (<ani Norway from 1B29 to 


influence oflheloadtf^oe an, 16. 


1831, 157. 


wel1-kno<ra to Ibe anclentt, 18. 


increase of the trade in, between Great 


bidden qualilie. of. IB, n. 


Britain and Ruuia, 171. 


ii,elhodof.melt.ng,in Africa, 19. 


etporlioffroroRBHii, 173— 177. 


how obiained in tbe Himalaya moun. 


France, 1B4. 


taint. SO. 






Mtly eipaitalion of. 25. 


France, 186. 




quanlily made in France, from IBIS 




to 1836, 193. 193. 


36, 37. 


importation of foreign into France, 


th« belt made »illi pit coal. 47. 


192. 


imporla'ion from lluuii and Swoden. 


price of Frencli, 196. 


56. 


table concerning ihe prticulan of 




making in Fiance, 204. 


61. 


duliea on. manufactured in the United 


dulyon, in Ihe reign of William III.. 


Sljtea, 219, 220. 


66. 




manuractuieof. lott to Ireland, 67. 






expenua of making in Ihe United 


value of Britiih colonial. 73. 


Stale.. 222. 




price of in America. 223. 


gieat increase in ibe manuractun: of, 




96. 


duties on, 229. 


duly on, prapoKd by Mr. Pitt, 98— 
abandoned. 108. 


imported to America as hardware, 
213, n. 


bad effect, of a tax on,99-104. 


233 ; n. 247. 


palenU for puddling and rolling, 109. 


American report concerning, and tleel. 


ancienl and modem melliodi of ex- 


236—264. 
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M«y be pnrcliued lepmtely, price J». M, 



THE LONDON FLORA; 



Or, Gnide to the Knowledge ind LocBJIIiea of (he SponUneoiia V^eUtton of (he Hetropolitui 
Cuunliet: cornprjalng i New Amnitemenl of ell Ihe British PhEDnRunoui Pbint<i ■ brier Indv- 
dimion to (heScience; ■ View of Ihe most Popular Methods of Cluilflcation ; aBdaaEauyan 
Bolaaical Geography, &c. 

By ALEXANDER IRVINE, of Haritcbal Collept, Aberdeea. 

In 1 TOl. dera; llmD. price IOi>. clDlh boards. 

*,■ In thU work the SCndent will And enry thiDK neceaury fflr prosecatlDK (he Study of 

Briliah Phsnofamoiu Vi^lMiou i and, In odditioii, coniiderable informaiioa reipecting KioMc 

or Forei^ Planta. 



MiscHi.iJufEom wuca. 



TREATISE ON THE 

COPYRIGHT OF DESIGNS FOR PRINTED FABRICS; 

With Conntfmtian* on lb* ntmnlr nf iU KnmnoD, ud atpiaia Sotei on thF ntlr of CiJin 

Plinliiif ID BeJ^UB. Ctntaay, Diil tbe SIU« of the Prauim Commrrcul league. 

Br J. EMKBSON TBNSENT, Ewi. MP. 

Pod 8ro. pricF }•■ clolh. 

'*Tbosf w!k» wanlil nnilfTTtaniE Ihf lubjrfl in lU iti Iwsniip, nnnot do bftt«r tban fmvolt 

" " ~io find ft |:Tni dn] of very iotmttine nMttr villi 

'Iw CantiDMit ud at home." — Aaaci. 



II0TB9 OS TBS PKESBNT STATE OF 

CALICO PRINTING IN BELGIUM. 

St JAHR3 THOHSOK, B<«. F.R.S.. PniiriBit of tbe School of Dnicn, Uucbntrr. 
FDR BTo. price 1>. 



THE LAST DAYS OF A CONDEMNED. 

nrom Uk macta of M. Victoi 1]i;<>o ; xilh CN>HmiiDd> on CipiU] Panii 
Bj Sir P. BESERTH FLEETWOOD, But. H.P. 
Pod Sto. iwice Ti. Cd. in embourd riolb. 

It utdOdi'titr-'' - Ho™">e tntlnif 
Id show Ihe iDdefeniilJiliti or Ihe eiiitiog; lyaieiD."— PiiarroN Chkoni 



THE CHIEF OF GLEN OSCHAY ; 

AIUe, iUnatnliieof HinhUnd MKnunmnd Hythologr In Ihe Uiddk Affn; 

wilh Nola, DewTiptire ud Hbtorleat. 

Fcp. Sfo. piice i>, cloth. 



SEIMA; A TALE OF THE SIXTH CRUSADE. 

BT AUUA!n>ER lt09S, U.A. Rector of Butter, In the DioceH tt Drny. 
In 1 Tol. small STO. price T». neillj' bound in doth. 

"TlieHIk«r>MlnipllTd(*iKUt»tbii '■ norriin rhTme,' ud it humrritiin both rrawrli. 
A> ■ tale, M hu nM« ID nvet mttenlioB i il U cast in ■ tupenor Dionld. uid the duranen lal 
InfidenU are Bdmmlly ud riiiirully eTolied. The lanKum thronfiioiit !■ mnarlublT eur u>d 
pDcefah kndUien*repuuces«Uch.(br poetic Ancy and nnuinereeUDS, oould do cndjt u 
•ome of oar bal poeU."— LiTEHrooi.Coi-«iBB. "<■ •- 

■■ The (tDTT »'"''• poem li of d(*p lntFreal-4kilAil]T Dunued r 1H> rruvrUtT and elennllT 
nitten, aadeapcciamre hu beeD ulien la irive ii ■ moral inB^nTe."-BaiT«i»iiA. "■*""' 



THE INDUN REVENUE SYSTEM AS IT IS. 

% lettn tddreMed lo tke Pmiileni, Vlre-tVe^ent, and Mcmbera of the Manchester 

Clamher of Cominerce and Minnftetan*. 

By HARVEY Tl'fRETT, Eki. 

WlihaUapuiiISIalistiiaaTalilei. Svo, price ;t.6d. chHh lioarda. 



>-J » iHi H ulMtKtIon of the fiacal lyiicoi of Briliih India, drawn up ftom 
«tl* 1 1 il alli null, and contalaiog a variety uf elocidatory commonUriM i 



fil 



PUBIitSBSD BY aMITB, BI^BB, ft CX>. 5 

Odcntal J^ublicftlioM. 

By WILLIAM CARMICHAEL SMYTH, E«|. 

Ule of tbc Hon. E. I, CompuiF') Brn^ Civil Servlpe. 

THE ITINDOOSTANEE INTERPRETER: 

ConUininE (he Rudimmti of HmJoosluif* Gr.mnur; in oll»ii«ivf Voc»t.ul«7, Hngllsh vicl 

Hiodo«liin«i «pit ■ oHful CotlKlian of Dlilosuo. 

I vol. 8va. price 8i. b«rdi. 

2. 

THE HINDOOSTANEE JEST BOOK: 

CODlilninit Bchokx collection of HuiiiotuiuSlarii'g in Arabic ind Romui Cbinctcni UnUcbla 

added > Hindooalinec I'Dcm, liy Mekb MoohdhmDdTiobk. 

S«oiid Edition, Svo. |»iFf tOi. U. 

3. 

THE PERSIAN MOONSHEE: 

iDonliininic 1 copioua Giamnar, ud ■ nrin of cnlertilnln): Slorieai slio the PVND-NAHit of 
Sbykh-Sutn, beiRginnnpendiumorElhiu, in verw, by tbit celebnted poet ; to Hliidh i( added, 
ftHtu of Addncws, FetlUon*, Clutlons, Bonds, &c. The wbole in Uiu Anbic and Bomui 
Ouuwtera ; lojether with u Bmolish Tbansumiok. 

Becand BditkiD, icvl«d, oorrectFd, and traiuUted into the Bomtn Cbunctcr. 

Vol. 1. price 1)11. 

4. 

A DICTIONARY, mNDOOSTANEE AND ENGLISH. 

Abridictd Ihim tin Qiurio E 
W. Hi 
Complete in 1 tbick Sro. vol. price jn. Sl bowdt. 



THE INDIAN NEWS, 



A Funlly ud Coniniorcial Joiimtl. give* > cataplrte diimt of tlie Conitnli of all Tki Ihdiah 
ahdChihiikpapsbs, immedlilelr on their UTivllbylbeOverlindMBll, iboul the lOtbof every 
month. Thi> Jonmil ii most v>lu«li1e to 111 puriiei Hho have nlaiivci or frievili reiidlnf; in the 
Bail, w il always gives the very Utot sccoant of Prunoliona. Krthi, M(rri«Kes, and Uealha. 
wbMIier in the Civil or HUlIary Servicea, and an Bpitome of the Political and Dginestie InlelllKcnce, 
up 10 the lateat ditei; and tboae more particularly inlcreited in Commercial pwauila, will And a 
condenaation of every thinjc important relative to our Tr*de and Commerce. 

1>e "Indian Nem" conlalna twenty-Kmr pajcea, imall Ibllo, and la publlahed on (tamped 
paper, fir Irananimlon by jwat, price H.,of Ilia. (Or 13 Nnmlien, if paid in advance; and am be 
rq^Urly anpplied uu nppliciiion to any Newirmdcrinlbe United Kingi 
by the publiabera, Shith, ELuaa, and Co. GS, CombiU, London, to whoi 
Ibe Editor are rtnueMed la be addreaaed, poat paid. 



A RBVIEW OF THB 

MANAGEMENT OF OUR AFFAIRS IN CHINA 



O Mt8CBl.I>&I(B01TS ^irOHXB, 

POEMS OF CHIVAIRY, FAERY, AND THE OLDEN TIME. 

Bf WALTER FRIDBAUX, E*q. 

In nniU Sro. wlUi « Frantl>[riKe, price £■. taaadwmetT bound in doth. 

"The 'LnorsiT Amyi,' Iho prindpil picrt In ibc lolume. it nu mlnriniblF iTDiMliim ofthr 

gpiril of Uie b>llwl ot tht leih century-. The nclH i> iklirulLy viriiHl unit ■lutiined, nod UK 

tTMlment all tUrcMiglioiil i* stunpeil with the tnie feeling ot minilreliy."— Ati^s. 



THE LIFE-BOOK OF A LABOURER. 

Br ■ WORKING CLERGYMAN. 

CowniKTl:— TheKinK'ilHe«rt— lJnk« of Ihe Put-Newnhun PiulrlM and Mr. Blnnt-TV 
OniF of Byron— The Lale Lady [lowe-A Futiilians Paridi-Biibopi and their Retatixea— Lonl 
VIhoudI Brome— M. J. J.— Laud'i Church Tard— The Raufth Clererman— The Tnnia Ball of 
Fgrtnne— The DylBlt Request uf Ibe I nfldel'i DanKbter— The CleTfCrmaD Alcbemict — What aty fin 
taaGhost Storyr-Lwljr Honlinfrdon'a Rntlng Flace—Arnafay and Robert Hall— The Dnrrtid 
Flopbcteia— The Crown Prince— Rctlglan and Inaauity— Dl. Hawker and Mn. Jordan, lie. ftc. 
In 1 vol. amall Svo. pHee It. cloth bd>. 

'■ II Ii lb« piona offering of one wbo may be deemed a proper fbllower io the fbotalepi of that 
good man, iifh aichmODd."— Asoua. 

"ThiaTOlnnemnlndsnafiirciblyof tbattaogldpllKhtfalorall blaenpbiei, ■ The Doctor,' to 
whidi indud it b llille if at aU inferior."— BaiTANNi*. 

"The anlbor baa wiaely baaed the Tatea contained Id thli volume on anthenticaled Biocnpby 
or HbtoTkal tect." — Hull Packet. 



A HISTORY OP THE 

RUSSIAN CAMPAIGN OF 1814 IN FRANCE. 

Tnnalaled fk«ii the OrlKtnal of A. Uiaii*iuirBir-D«NiLKr<iT, Alde-de-Camp and Prtrate 
■ te Emperor Atexaudcr. 
ua of the Army, and of the Scat of War. 
In 1 TOl. Svo. price 14». cloth. 

"A wni4c of ttili dewription, wbieh conlribates new data fiirtheMllilarr Hiatory oTtbeucr, 
innot lUlof provinp^aceeplable to Ihepuhlic- It ii writlen by a weU'kDown Ruaaian Genovl: 
id the detaila, we feel nire, areas correct as tliey arelnierFiting-"— llKiTac SaaTica Gui. 
" Allhrinnh the military operations of Ibe iovaiiuo of Franc 



THE LAST or THE PIANTAOENETS : 

An Historical Narrative, illnilratin; aomeof the Public Eventa and Domestic and 
Manneia of the FiTIeenth and Sixteenth Centnrlea. 
Third Edition, In t Tot. f^. 8T0. price Ts. 6d. cloth boarda. 

"Tbiiltawork that most make its way into a permanent place In oar litCTatnre. 

neaa of ita lanjrnaie, the toachlngaimplidly of itidciicriplio ' ■"■-' ~-" 

ipirit oriote which breathes Ihrowb ft, will ioaon it a well 



iliAilly 



al bouae* of York and Lancaster, which delugvd Cngland with blood, la 



THE PROGRESS OF CREATION, 

PRESENT CONDITION OF THE EARTH. 

An intereatinK and useful work for yoilnic People. 

By MARY RODEBTS, Author of " Annals of My Village," ftcAc 

Id small 8*0. beantifullv illustrated, price Ts. in Uncy clotlb 

I volnme forms a profllaMe addition to thai important class of works which 

annuajte, whose ^m is to iniprove the heart tbronih the onderstandinr, by raakinR 



ceiobsenienl lotbeimt inlercslsof reliirioD. 
ntly calculated to eislt the mind and porily the hi 



J 

kinictbe 

1_1 



FUBUSHED BT SMITH, EIiDEK, tt C 



GRESHAM PRIZE ESSAYS. 



ESSAY ON THE 

LIFE AND INSTITUTIONS OF OFFA, KING OF MERCIA, 

A.D. 7»-m- 

By tfae Rev. UBNRY MACKENZIE, M.A. 

In 9V0. price 3s. 6tL ta elDlb, gilt leari^s- 

*' A very Bcbolarlj cnrnpoulion, ditpUyiuf macb research and iuiormatirm mpectlnR: tfae 
ADKlo-SaiOD Inililullaiu.''— SrKCTAToa. 

Pbixi B-atiti, IMO. 

THE OBLIGATIONS OF LITERATURE 
MOTHERS Of'eNGLAND. 

By CAROLINK A. HALSTED. 

In 1 Tol. poit 8>o. price 59. neatly boimd In cloth. 

" The object of the imlerhM been id show the lenicM rendered by the moihersof EnjliDil to 

,^^^~^^^— ~^^-..^Sre and rescareb. Md 
■UraetiTB painl o/ vii 

INVESTIGATION ; 

OB, TRAVELS IN THE BOUDOIR. 

Bt gasoline a. HAI.7TED, Aathor of •■ The Life of Uargaret Bewhirt," be. i 

BauOI BVD. with bisbly-finahed PUIe*, 7(. la enihoiiwd clotb. 



Thl. i. m elejinllT-writied »<) hltcbty 


rutractiv 


e work for 






ioui iDtereating to|uci, < 


inoecteil with nen 


day life, Uptoenled 


MniDdlnual 


tnctlie nnd unuiuiK ft™. 







THE LIFE OF MARGARET BEAUFORT, 

COUNTESS OF RICHMOND AND DERBY, 

roandreu of Cbriit'i aud of SI. John'i CoUef e, Oxford ; 

BdDg the Historical Memoir for which the UODOnry Premium waa awarded by Ihe Plrcclor* of 

Ibe Greduni Comoieiiiuratluo, Crgaliy Hall. 

Dy CAROLINK A. HALSTED, Aulhor of" ln»e>HK«tioi 

In 1 vol, demy Sio. with a Portrait, price 13a. 

"Thia work cannot Tail of ■ncceai. Thesubjed Is deeply ioteresllni, and h«sb«n bitberlo 
alBuat anciplored. Tlie alyle la chaate and correct, audit bai hl)ch claimi to "--'■ '■■ 



ilafrc „ ,r™ 

wbicb. If not entitled to rank araonnt th 
latereating and inatroctiTe hooka of the a 




THE DECAMERON OF THE WEST: 

A Series of OrigiBal Tale*— lii. : 

i;ed of Hearen—The Soldier'a Bride— The Onleful Gypay — Tlw Caie at the Monnlaln 

~ "' and the Last Dinner— An Execution In the HouH— The Loat ManoaaipC 

Alao, the (DIlowinE TraBilatioBi rrotn German Authon— vii, : 

ThcSpeclie Barber— Well of Recomy—and several Original pDenia. 

lu imall Svo. price lOa. 6d, cloth. 



MiiaBLiiAMBovs woaxs. 



PICTURES OF PRIVATE LIFE ; 

CoiinininK "An ApolOKy fnr Fiction i" "The HilluiJlhe Cott«e-," " ( 
" Tbt Ciinlt'i Widow i" aDiI '■ MuriiKe m il in«y be." 
Br SARAH BTICKNEY. 

liirdBdliion, frp.Bvo, be«utiftjly illBstrmled, price T».«d.ciolhertri; ot 1 



" MISAMTHROPY," AND "THE PAINS OP PI.BASINS." 

"ThcaiRi oflhewrllcriseridnitly lolnilrart an well u (moK, by ottering thru adminU^T 
■kelctiH u beiconi to wnm tlie yonnK', eipedaLty at htt own hi, againtt Ibe emn wlii ~ 
ihipwrechnl Uw hspploeu ot no maoy." — GsNTLiM«n'> MADAiina. 

The Third Swiei, containing ■ highly-intemtiiiit narrative, uniler the lille of 
" PBHTENBION." 
" Sarah Stiikoey li an honour to her ae», and an omamenl In UlCT«tnr». How rich ii 
»|Dcturcaor»ltife>Iieca 



ic of her lien I Wewauhl place her voliimei in an exqnlaite imall library, aaend 
Itnga and ths hnri'i belt ininds, when liive and charily and hope combine to ihrt 
ad that aoft and tranquil glow only to be compared to the later gtarjes ol itie day." 



THE TROPICA! AGRICUlTtTRIST : 

A PradicalTreallKon Ihe Cultivation and Maaagrmenl of varkna Pmdactioaa (niter 

Tropical Cii males, and capable of advantageonaprodactiOD in onrColonie*, tc. 

By GEOKGB RICHARDSON PORTER. 

In demy no. with 4t Botanical FlalM, price lli. 

" Thla valuable \foluine opens lo colonial 

lal every proprietor, emigrant, or person i 

I procoreacopy aa their anreil guide lofD. v. 

By the saoie Author, 

THE NATURE AND PROPERTIES OF THE SUGAR CANE; 

Wilb Practical Directions (br Ihe Improvemenl of its Cnllnre, 

and the Manubcture of ill Products. 

WithPUt«,p[jcelte. 

FRIENDSHIP'S OFFERING, 

WINTER'S WREATH i 

A Literary Atbutn, and Chriitmas and New Year's Prwent, tor IMl. The Eighieei 
of Its publication. 
13a. In full gilt binding, elegantly embossed. 
'This moH beautiful annual enjoy" the merit of having been the tacoBD inei 
wthal nowconteal wilhit thepalmofceletintyi inrl ills no eunrraHon to ii 
literary talent and pictorial embellOhment It fully maintains lb* d&tinruiahed n 
priority of eiistence gives it ■ nominal title."— Mohthlt Madaiiki. 



ABCIENT SCOTTISH MELODIES. 

L Intmductory Inquiry nM 

lar-" 
I WILLIAM DAUNEY, Em. FAA. f 
DO, price ^i. la. uniform with Ihe publications of the Bi 



PUBUIHBO BY IMtTa, BLDBK, 1 



THE BYRON GALLERY: 

A Hrin of M HislorinU EmliclUihinaits to illDitnlr llie FoMic*! Worici of Lord Byron ; bonli- 
fuHy «p|^BVFd from Drawia^ and hinttngi by tbe aam celFbraced ArfUtR, Hiid atUpird by their 
(ite »nd iKclfcnce to bind up with uhI nnbrtliih every edition pulibibed in Kdfl»nd of Lo»b 
Btboh'i Works, uid slto the vinoua tiiet and edition! publiibeil iu Fnnce, Oecnuny, uid 
America ; ample difectioBi being given (or placing them in Ibe reapectire editions. ElE)(iDtIy 
bonnd in morocco, price all. ISi. ronning a iplentlid Onianieni (Or the Drairiug-RoaiD Table. 

'■ Adequately to describe Ibe delicate beauty of tbae aplaidid platca don nol apiMw to lie 

within llie power of language. There it not an admirer oi the workH of the departed iHjbleport 

who can feci nlisflpd thai he hai a iierf«rc nlitiou or tbem, unteu the ■ Dyron Gallery'be attached 

isnoini cemi. c ""_^|^____ '" ' ""lirMiUViU^aBlBii; 

STANFIELD'S COAST SCENERY ; 

A SERIES OP 10 PICTUHESQUE VIEWS IN THE BRITISH CHANNEL. 

From Ori^nal Drawingi taken opmity for Ihia pnblfcationj 

By CLARKSON STANHEU), Eaq. R.A, 

This work 1> pnbliabed in luper-royal fno. contaioiDg beautUUIy-flniibeil Ijne Enirrayinga, by 

■Itogetber one of the moat iplendid worka of the kind whicb has ever appeared, and may now be 
, done np in appropriate and elegant morocco bindioj, pritc Ma. M. 



THE PARENT'S CABINET OF AMUSEMENT 

AND INSTRUCTION. 

In e neatly-bonnd vola. price 3a. Ad. each, 

•ch Tolnme of lhl> OMful and initmctlve little mirk comprlK* a variety of JnAnmatian on 

(Utferenl lubjecla— Natitral Hitlory, Biography, lYatels, tic,; TUca. origlntaand telected; and 

aninialed Converaatioua on tkie objects that daUy aorroDnd young people. 

The varioua Iain and tuhjeclB ire illuitr*ted with Wooilcula, E«ch volume It complete la 
Itaelf, and may Ik parchaied irparately. 

" Every parent at all Inleretted in bti children miitt have felt the diflicnity of proilding suitable 
readinjtrorthemintheirbourtofamuaemenl. This little work presents lli«e adranIaE» In a 
considerable deflree. ai it conlnlns Jnar that deacriptiDn of reamiif which will he beneOcLal to 
jonng children.''— OtJ*KTKBi.T Joubhui. or Educatiom. 



OUTLINES or NATAX ROUTINE; 

Bdng ■ Concise and Complete Uannal in Filling, Re-liKini{. Qnartering, Slalloning, making and 
thorteniug Sail. Heaving down, Riling Shean, and. In thort, performing all the ordinary datln 
of«UaD-of-W»c,acior>iingio the best practice. 

By Unitenant At^XANDER D. FORDVCB, S.N. 
In royal Wo. price lOa. td. bda. 



SCENES IN THE HOP GARDENS. 

■Ilsvo. neatly bound in cloth, with a FnmtispiecB and Vignetle, price <a. 
me of unaffected hut deep piety throntrhoni tliia litllc work ; the pecolUr trathi 
«, .u, «v.r=' "^ !"■[« in view, and rtMoni fcr wlherlnR: to the national wotthip of our land are 
forcibly hod down."- Church orBHsuNDH 




of the Goapd are kept in 

the little volume befon 
it."-! 



Inaaent Fortrblio, canUiaiDg S Eagnriags, li inchoby ID, with DncriptiTe LetterpnaL 

DEDICATKD, BY PBRUISSIUN, TO HER UAJBSTY. J 

THE ORIENTAL PORTFOLIO : I 

BclnEiSninoriOiuInUonioflheaceDcn'i ADtiquitH*. Aichitcctuiv, UuiDcra, Congiu^ lf9 
oitbe Eut. From Drijhnil Sketdhcs in the collection* or Lanl WUlidn BenUnck, K.C.B., Ckpdti 
B. M. Ortndlir, Lidy Wiiniol Horlou, Sir Henr)" WiUock, S.L^., Thomis Bmcon. Esu., JioKt 
BlllUc rmtt, Eaq., ud otbvr InveLlcra. Thi Lilcnn' drputnicnl of the woiii under tbc rat/a- 
iDtEDiIcDce of Hdiaok U. Wiuox, Kaq. U.A.F.R.a. Ac. &c. IdPvU, pri«^1. I>. etch. 

The object of thti nndcruklnK li la mpplr what bu [ong been frti lo 
Mndr.OnrhklUnilralianaoflhe Scenery, AuliquiHfs, Architecture, MMmm, Corti 
or tbe E*9t, wbicb, u the theilrc of bo muy briltiinl mililuyBchleremenli, uiiliuch 
coniaierciil enlerpriic. ti daily Incnuins in iatereit with the Britlih Puhlle. 

The Dnvin;;! for the Work an nude by the fint Arllati in the kin[dam, hum th 
■ketcliH tiken on the tpot. 



SKETCHES OF 

THE PAST AND PRESENT STATE OF MOIUY. 



SOCIAL EVILS AND THEIR REMEDY: 

A SERIES OF NARRATIVES. 

By the Re*. C. B. TAYi^R, M.A. 

"Dneaflfa 
d from Um i/nu." 

TKifotlomtKg art Ika Cmlau o/tJu difrrent Numttri. 
It. THE L*DT AND THE LADY'S MAID, I VI. LIVE AND LET LIVB; OB. 1 

HB PASTOR OF DROXFELL3. MANCHESTER WEAVERS. 

IV. THE LABOUBEB AND H13 WIFH. VIL THE SOLDIF.R. 

THE COUNTRY TOWN. I VIH. THE LEASIDE FARM. 

Brery two CDDSecntire Numbifn form ■ Volume, wluch miy be prrKnred, neatly bd. 4a. M 

laatlitt, • 



A PRACTICAL TREATISE ON BREWING, 



By WILLIAM BI^CK. 

Id Kdlllon, moch euUryed and iniprovwl, 
(Beriaed by Db. Uiiubick.) 

" ThUTerroMful work teanpeanwilb many valuable addlti 
. jlbrmation. And the art of Brewinr can no Tonepr lie ■ royili 
ueltbir the wholeule nor the privale brewer ahoiiM be without 



WBLI8BBD BY SMITB, BU>BS, • OO. 



THE LIBRARY OF ROMA.\CE: 

A HIGHLT INTEKEinlNG SERIES OF FIFTEE!! VOLUHBS, 



OKIOtNAb TAbBB, MOVBIiB, AMD BOMAHOBS, 

Ftic* 0rJ^ Six ^itUngt ptr raiumt ; 



■Inxnt *JI Imn tn— litnl tnto (iennD, biibt IbIO Frcocb i ftaC 
Viiit, in tbeoripB*! t»an>«, (OrtbcaoanuBoditiaiioftbe Bi 
Vahin, Frahh, G'Lt, thrbu AniiKaw Fieku, Vtcrom I 
Fhjticim," the Anthorof " WUil*»ruof ibe W«t," L«it 
of ADtbori, uid prove thai the wttnf of promiie tui bcoi kep 

Tkt foUcnutHg u a Catahgae of tht Seriet, 




BtnlH. EihibilincinctDrc of Irish Mu- 
well u Ibe most boutifUl of Uic work* of 

It. SCHIN'DSRHANN^ TBS BOBBEE 
OF THE RBINB. A Banuotic Sketch, 
drvwn Dp from BintoncMl aad Lcnl Doca- 
mrou of Ihe aUbnted Banditti Brtra of 
GcmunT. BrtlKEdjlor, Lkitch Kitchii. 

III. WALTHAH. ADoBH ■■ " 
Ibe UIi Ahubkw Pick 



A DoBWfltic Nuntire. 



nlhia oT our Niitan, in dliutncioii of the 

IV. THE STOLEN CHILD i A TALK OF 
TUB TOWN. DM^IinE, in th( miBDte uul 



V. THB BONDU.tN. Ad HiRorlcal Nim- 
tiie of the Timn of WiU TJl"- Tbewit- 

with hiiloricml ind lenJ knowledgr, wid pn- 

Ihui exlrvtrdinary, of mtt of tbe tDOtt 
■iDCnlarepafhioroDrhiMDrT' 

VI. fUE SLAVE KINO. A mkUhl iiul flr- 
AQl uUptitioo of the Bdo Jaboal of 
VictuhHuoo. ConUininj; ■ ramtntic ud 
biitoric*] dcfemptioD of (be BebellioD of the 
Blacki of Saint DomiDco. Uf Blizaiitu 
MahoihetBitchiii. llliutraledKitliNotei, 
coDtriUiMd by * rrcrnt Tnyeller. 

VII. THB KHAN'S TALK. A TALE OF 
TMB CARAVANSERAI. By Jao.Baillii 
FnAiiB. Eihibilini! ■ pictare at Poiiu 



VIII, WALDKMAB; 



■ of > niraiciHi" ku chowo ft 

: period is linden BMon. 

aARX LADY OF DOOKA. BrlL 
Aulbor of " WUd Spnrta of tlw WeeL'^ An 
Irieb 8oiBatK« of Ihe time of Eliubeth, to 
rininitu' ud eo puKcrtil, Ibtt Ibe Alimmmm 



fkirlT conlknen that " critldiin vodld be m 
Idle M nadlnr Ibe riot-iet at Donrbniok 
bir— not a sool wtnld paj it the leaai uten- 

X. THB BABONBTi nn, L'AiiAirT Hal- 
DBtLIH. A nictare of flifw Uuner) in 
the preient FiihiouUs Woild. By UIm 

XI.' THE SEA-WOLF. A BomDuxof "The 
Free TmderL" A Naval Namtirc, of wild 
and eiciting interest, foonded oa llieu, and 
pnaoitiac nanr pointi sf rdMkm irilk Oa 
celebrated tetlaH of Csopa'. 

XIL THB JBWIT. A powoMaDd atifldK 
itlnatnlioa of tlw prindplea and pncUcoor 
that celebtatwl aodety, from.wUch It tak 



le diuaoiHu attempt of 

1 Ihe Throne of Great BriUin. 
R SIBOB OF VIENNA, an H 



SiS 



Xill. 

rical narraare. oy uaaarD^ 

ConUiniDK an aoraont of the mon aplendid 
and idclureaqne Bvenu of the Seienteenth 
Centnr r. In w hich Ihe Pole* under Sobioki 

XIV. Tuf ENTHUSIAST 5 aB,TBAiT* ahd 
Cn A aACTBatm a r t H B G a ■ HA N Cou BT. 
An adaptatioB tt one of Ihe Roniincea of 
SnRPi.x>. An admiralily wrought and 
■brlkinr NarraliTe, ftOl of lUth. Kiace. and 
alEKtion, and in erery way worthy of iti high 

B, TUB I: 

Biq. Author of ' 



oflhel 



le of tbe cheapeet. Ihe heal, and m 



" The Library of Bomanc< is unqui , 

n np work! of Ihe kind to which modem bibliopolic apirii anil inirnjrtae have civen birth. 

ill indeed lie a alBBdard work, and will be aoogiii after and read with avidity when ' 



,erly furifoltcn."— Obbbb 



aicsDuy ^^_ 



M»cmU.ANZOTrB WORKS, 

Zbt SitglO'Jbaion Xangwigr. 

I. 

A GRAMMAR OF THE ANGLO-SAXON TONGUE, 

WITH A PRAXIS. 

Bi RIUSMVS KASK, df the Voinnlty of 

Tnulnled b; 



A SELECTION, IN PROSE AND VERSE, 

ANGLO-SAXON AUTHORS, OF VARIOUS AGES: 

WithaOIOHUT' DEUgonlchirllTUBrinlBooldOrSIadenU. 

Bj BENJAWIM THOBPB. r.S.A. 

In Sto. price IDs. bdc 

3. 

TBE ANGLO-SAXON VERSION 

STORY OF APPOLONIUS OF TYRE, 



Bf BBKJ&UI.V TUORFE, F.S.J 
In BBall 8vo. price tt. bdi. 



THE HISTORY OT THE CELTIC LANGUAGE : 

Wbcrem it ii 1110*11 to Iw 
antHuponi 

UknriK ibowiac it! tnponince In onlrc to tbi proper andmtaading of IbeCUssks, a 

Uw Swred T«t, Ibe Hieniclypluo, the Cabalm, he lie. 

By L. SUCLEAlf, Esq. P.O.S., 

ADIborofHlsIarial Aconintorionk," "SkntbtmatSt-KUAk," tela. 

In (null Sto. price IS*, bound in clolli. 

UDilin^, And el which tbe ifrnoruit may me 



THE LIFE OF 

ADMIRAL VISCOUNT EXMOUTH ; 

Dnn up fioin OOciil ud other lulhentic Document! lupplied by hi* FuiQr tad I 
Bv EDWARD nSLKB, Eiq. 
!ir<« EdilWD, brp. Sto. price St. cloth, iriih ■ Portrait md Art other PiMn. 

"Htniia nhable addition to onr unlbiottiphy; a booli not lo be md by 
vilhoBI pride of beart. The name of Kimoulh occnpiei an taonoanible plac« In aim u 
Kelaon and Collinfinwd ; hia aertina wen hardly le» oanienHu or briJIiint than ibein." 

"Tbii is a raluable mnBolraf an oflrer wbom hi* nmnlry will erer aclcnowirdn ■■ ona 

HATki. Aim UlLITAKT Oazf 




TUaUBHED BY 8MITB, BLDBK, « CO. 



HOOD'S OWN; 

OR, LAUGHTER FROM YEAR TO YEAR: 

al for jenwsl circulation 



VttTAass, TBAvai;a, * wosKt ok bmii 



THE RESOURCES OF AUSTRALIA. 

The ftotpreta of l*e N' 



Bj u AD^TRALtAN COLONIST. 
PoM Sto. price k. U. 



RECONNOITERING VOYAGES AND TRAVELS, 

WITH ADVBKTURBS. 
NEW COLONIES OP SOUTH AUSTRALIA! 



fnit •omr Account of the PrrMst SUIeofSjrdDrjr. ud paru mdjicoDI ; inelDilinr > \l<it Ii 

CllcutU, Ibe Nioibir. and olbrr IiliniU of Ibe IndUn Scei, !)» Cipe or Good Oeptk 

•nd St. Hclenm dannE ttic T<*n I8SC, tB)T, and ISM. 



" So jtml'r HTTice cu be nndmd to pmoo* Bhont to 



I Auvtruim Ihuk to ntfW 
.__ _ c«aditiaoaud(HlfBci<< 

tbont (anady loc»led In ihit pan o/ibe irorld."— Sub. 



'<! 



« wUch Ibcy ihonld | 



AN BISTORICAL AND STATISTICAL ACCOUNT O 

NEW SOUTH WALES; 

I AS A P8NAL aerrLKUENT AND AS A 



THE FRIEND OF AUSTRALIA: 
OBSEavATioN-a on the immense BExenra op emigration, 

>f fonniiiK New B^tllmienls, and (he importance of cLoddaling tLe GrognphT at Ana 
Tr™iir«, It lennth, o( it* myiteriou* I nteri 
■ llhtaWy; Plani anrt Metliodi of (Orruiog 
, *ud ilJiuIratld wllli WoodcaU, I:c. 

liy an llfFICER IN THE HON. E. I. COMPAST'S SERVICE. 

Second Edition, in 1 vol. dFin 

Five colmuTd t^aies, pi 

■mation rpaprrtinn Oh Kdal, moral, and phytica] ran- 



FUBLIflHED BY SMITH, EI.DEB, * OO. 1^ 

THE PRESENT STATE OF AUSTRALIA: 

A DESCRIPTION OF THB COUNTRY: 

III A^vanlnga and ProspicU wiih reference In Emifralian ; 
■ ptnicularAccoDDlortliiMiiniieni, CutloniB, ■ndCondlllonor its Aboriginil InhablUnli. 



lij ROBERT D 
Laic Chief Agent of the Auitnlwa Agricnltuial Compuif . 
In I vol. demy Si'o. price t1>. biMrili. 

"The work before <]■ l> in Importtnt work on a very importuit quest ion. The knlbor'a advice 
to enU^fnntA oog-ht to be reul by every one conlemnlhtin^ a trip to n remote colony, fnta whence 
they nliy not hive the power euilj to retreil. The moat viluible portion of Mr. Dinion'i 

emlRnIian."~Niw Mohtult Maqazine. 



TOVm OF ADELAIDE, IN SOUTH AUSTRALIA. 
A ^^KW of the COUNTRY uid of the TEMPORARY ERECTIONS nnr thoSlte of the 

TOWN OF ADELAIDE, 

InSonthAuitraliii 
Foming the FiritofiSerieiofViewi of Ihit Colony. 

LIGHT, Surveyor-GenefiloftheProrinceofSonlb Anilrilii. 
Price Ti. eoloand u ■ Drawing. 



JOURNAL OF A 

RECENT TISIT TO THE VINEYARDS OF SPAIN AND 
FRANCE : 

Fonninft i Guide lo the ProHlable Cnllure of the Vine in Now South Wileig ind to the 
Hinuhclnre of the variouB Wines of Austnlii ind New ZcaliDd, to rivd Ihoie of Fnnve, Spun, 
■nd Fonufnii 

DIRECTIONS FOR THE SUCCESSFUL CULTURE OF THE OLIVE; 

With nKfol remlrki on the Prepinlion of Riiitua, Figs, Almonds, md other dried FmiU, 

With in Eiliionte of Iheir PruHta u irticlea of Merchindiae 

Forming • Guide to the Auitmliin Firmer, &c. && 

By JAMES BUSBY, Ex), of New South Wnlei, 

Third Edition, iiost svo. price u. 



rSEFin HINTS RELATING TO EMIGRANTS AND 
EMIGRATION ; 

Enibncing Observitioni ind FicU intended lo display the teal advantign of New South Wilei 
u ■ ipbere for the incceufol eierciae of Industry ) and <o aupply such InAimiBlion u may be 
fUind uieful in leading the Ernlgtinl to ran the Icut pouilile riak of tolure before (uniing bit 
Induatry or Capital to profllibic account. 

By the Rev. HENRY CAKMICHAEL, A.M. Reiidenl in Sydney. 

With an Apiiendli, beildea niuocniiu correctlona and additioni to the orlglnil tetti embodying, 

in the nhole. a large amount of Jiifonnalion, calculated to be of csKntial service lo the Lnteadiag 

Emignnt ft-om Great Sril«n or IreUnd lo Ibo Colony of New Ijoaib Wales. 

Tbinl Edition, IStno. price Ii. <Sd. 



VOTAOB*, TMAVWU, * ^POBKfl ON BHtOKATtOlT, 

PUIN TRUTHS TOLD BY A TRAVELLER, 

SETTLBUENTS IN ACSTIUUA ANTJ NBW ZEALAND; 

SSrtnitg ikingi ei thrif rnlly an anil oi Iky might to be, 
If^rj, Pmli, Piniutta, rnemanUe, Uw Sna tUm. tli 
tbt Duliuc. Kiuf Oeorxl'* 9iHU>d, ud In Vu Diemcn'i 
ne<FboledniiniopforlliefciiiduicForBmi;nnit lo Uioc Scttlcmcnli. 
By J. PITTS J0BN50X, Esq. 
" Nothing ct 



^ 



HISTORY OF TUE ISLAND OF TAN DIEMEN'S LAND; 

To whicb are mdded, 
A PEW WOBDS ON PRISON DISCIPLINE. 



TEE CONDITION AND CAPABILITIES OF 
VAN DIEMEN'S LAND, 

AS A PLACE OF EMIGRATION; 

Hdnx Um ftacUMl Mxpaienrr of D«u-1y Ten Ycm< Bcttdencc la llial Cola>i]t, 

B; JOHN DlXllM. 

Sm»ll 8vo. price ». •r«e<L 

THE JOCRNAl OF A TOTAGE FKOM CAICCHA, 

Thrtntgb the SlnilA of Sanda to Van Dirmen'i L^ad ; 

Comprising ■ Docriplion of thil Colou; during ■ SLt Uontlu' lt(«l«Kc 

ttma Origin*! L«I«r>. (clecttd bj lira. A. PRlirSBP. 

lllannledby 1 Uap. 

Foolsnp 9m price ^. bound in cloth. 

Themort imnortiulpwt ofihe woit is iheieroitnl afihefut-riiliigmlaBT of Van Dim 
id. It hu alniosl nxnJi m l«l iiicUned to pj OBl and leRlg then. Tke wbok wort afl 



A COMPLETE ACCOUNT OF VAN DIEMEN'S LAND ; 

Oiting * General Uiatory of Ibc Colony, its Commerre, Agticultoir, lalulilUnlt, State of SocietT, 



Price 49. boanii. 



Or, Fonr Lettm to Ihe Ri^lil Hon. Kurt Diirh 
kr. Arr, OD ihr Ct>1oniution of Ibat laliDd, ■ 
K*titc Inhibltuu. 

Bf JOHN DUNMORB LAN'Q. D.D, 

PtiocliMl of UK AuMialkn CoUe^, Bad Hcnlor Hlnirier or the Choicli ar ScatUod in Ntw 

Soulb Wsiea. 

In dFDiy grn. prln U. M. wired. 

" To per«in irho nuj' tmvf rormcd u) idn of brlalilnE thiinMlve» «n ibia nfw uylum, n 

tamntlT nrommend I*r. Lang'i book, cnlitlnl ■ New Zolund in IBM,'—* auiuiisUle, luUiiialli 

■BdfaigMir uhTuI pUDpUlt."— TlHKB. 

OBSERVATIOKS ON 

THE CLIMATE OF NEW ZEUAND, 

with rHfTCDC* to ill SiDitlvc Chu 
Whh Pnctiol Obiemlloni on lis IVnd 



THE PRESENT STATE, RESOURCES, AND PROSPECTS 
OF HEW ZEiVLAND. 

^ BtEDWARDCAMPBELL. 

SnuU svo, iirke One Shilling, •lilrhnL 



NEW ZE.\1AND AND ITS NATIYE POPULATION. 

Bt KHNE9T m^VTESBACB, U.D. Nitunliil lo Iht N(v ZnUnd rompUT. 
FaliUsbnlgnderOif piRoBiqteaf (be AboriKinH P™t«lion 3of Irtr- 



A STATEMENT OF THE SATISFACrORY RRSVLTS \TH1CH HAVK ATTE.VDED 

EMIGRATION TO UPPER CANADA, 

From (he EiUibllitinriilartbrr«HiUCm|an|r until Ihe prmni period: 

CoDipttilDf SUUMlckl Tabln, nod oiIkt impatluit Intomulion. comirnnlmn] by mp*c1(blc 

Ruidcnt* in Ihc vulou* TOimillip* of Upprr Canada. 

Witb ■ Gennil Mail atOa rnwinu. 

A DiMt able uid inlrrnilnir | 



THE EfflGRAST ASH TRAVELLER'S GUIDE TO AND 
THROUGH CANADA, 

BywiiTof Ibr Hlvn- !(. IjawTfiicr, uncll a* hyny of ih« rnlint Stalra; 



. Mr. Uutny b*> himiolf m 
rri, ilWaKH, Kc. Ihim actul « 



VOTAiUS, TMAWBIM, * WOSKI ON BMIQRATIOH, 

CHINA OPENED: 



■f* mdn inftmnAlioD of m pivliol kind Uhui frvBi u 
IT ilMD«Uic life of Die CbinrtF— of tbf pablie inMiimi. 

„ m— iBd litontnn. Tin wort in hrl ii fuD of infoi 

B4«ilkdili(Ma,(adfurt]rli«n«tk* EnsUih RWkr without any ueiuc (bt i| 



7 



A HISTORY OF UPPER AKD LOWER CAIIFORNU, 



■ DiKBTOT to the PthbiI Tunc % amfiwing ui A 

K, AfTTimltiijT, CoouucfT^ &c, : ■ fuLl Vinv of the MdclDiiary Bi 



'riMllliiii iflhi nil >Titr-iri-'n-i ninliiiii Bt ALEXAKDEK FORBES, Eiq. 

■l ■■ >niiwlii RiBliaf Id dtmn Nlligitioa in the PBcific- In 1 nlamr, dfsiT fn. wtlh i 

!(«■ Ibp br Aii on aui Ui. Pluu of the tfirbonr, tnd nimicniu Eogncinfi. pher lit. 

Wr Tiuinil tkh nIaniF ■* ■ ckw uuunniiDr perflinnaDK, nwtxiniDg luoch thu a 

■(■••MniciaB •! pnmitbai iniiFrfrctlF known."— Atlas. 



"*Tkte i> ■ TOT Maiotjif ud LnportaBt wnrk. am] will make the pubUc itvll •cquuBte 
■ nlMiii t rouutrj ksowB to lti)n>|» asH)- Uinc hDSdml ytmn, jwt it* hMDiy. I 
|*anM«<f Ma TCtaBTt to* b«B nwly ■ bluk."~SD!iDiT TiHU. 



THE RHINE. &c. 

TRA^'BLS OF MINNA AND GODFREY IN MANY UXDS. 

n«B the Joankls of the Antbor. 



TRAVELS IHROl'GH HOLLAND. 

BiM Wtf ttllt fUnurtiRl rnm tbr old Dutch »MUn. 

" TWa* •■* trahr ifc B rttl M and MriU liRlr boeki, abooadiBf in inftnnatiOB. TWr an 

«tIm™ »* tt» TM^ttaB BviT whs hm* paat Ike *(« of BaHbooil may mad Ikca wlA 

" V(R (n«l]r aaiAlt baaka. ITeakoaM hat* BOoUcctioatetmeltbivachmrTCoaaliTii 
fc wyi ■ ihe K i ^w ) caMMtr «< Mck ■> nlciaal oUsnr, who, thwb bcA OMBrt U nan* 

■K ttMi nrckli • rUiT TUta.' ec Mm Sedswkk-a ■ AnwTkaa Tnth*.- " 



MRS. POSTANS' Cl'TCH; 

RANDOM SKETCHES, 
ag a rniahat l ia »ar uF the Xonbern Praiineei af WeaWva ladia ; 
ialRipmnl with Lefrndi and TmGtJan*. 
HT Mr*. POSTANS. 
Ih BaaieniiB ratouiol EoEnniBgi Md Woodcuts, prit* lU. doth boarda. 




PUBblSKBD BV BMITB, BU>BK, A CO. 



MADEIRA. LISBON, tie. 

THE INVALID'S GUIDE TO MADEIRA 

With ■ Dncriiitkin of TviwniTe. LI*bon, Cintn. anil Hifr*. mil ■ Vociilii 
Purtiif[ueH and EugUih [jtntciuieFg. 
By WILLIAM WHITK COOPKtt, H.K-C.S., Sui^on (a Uu lluu. Artillery 



EXPEDITION FROM SINOAVORE TO JAPAN ; 




By P. PARKBB, M.D. Meilical HlHfonuy rroia the Auicrinn UiHlnurr BouH. 

HevutO bj the HcT. Asdbkw tmtm, D-D. 

In I vol. fcp. 8vo. price li, Sd. n«ll|> boaud In clirtli. 



cfttoioap, stt. 



PULPIT RECOLLECTIONS. 

MlKYlliuiraut Srnnoni prMched in lilt P«ri>ti CliiurJi of Slokr-upciu-Treitl. St 
I. Uul. S.C.L. 



•'ffrillnlniineu)'. 1la*lait, tlyl«! •ndhaTeu urofnlhcllontlBilnccrily.Bliick Imnuilil)' 
ill* «tl»niiim."~ATH ii»«oii. 

"Tlic writer Bbows w itliit sn Ibe CTfdmlltJi of ■ Chriitimn Mlnlslrr, ■>> •urli isklaun 
,__._ _.,_..... ,«,— .. .V — _... f„„ j^,^_ f^, ,^„ mn.incindr Dim Ih ■ 



THE FAMILY SANCTUARY: 

A FIJKM UF DOHKSTIC DBVUTIO.V f^lR inKKV 9AI1I1ATI1 IN TlJIt VfCAK; 

THE COLLECT OP THE DAY; A PORTION OP SCRIPTURE; 

AS ORIGINAL rRATKR AND SERMON -, AXUTHK BKNBUtCTlON. 

In I ihlck Tolnmff, ddDT Svo. pricF Us. clolh ritm. 

, **nr ploui ploduclHiii. ind well cftlculUixl (or rtaillos In nUftinti fluiUtn."— Lit. <jai 



SCRIPTURAL STUDIES: 

TUB URKATION-THKCIIRICTUXflrilBMK-THEINNKRSBNffE, 
k* tin. WILLIAM HILL TCCOB, M..\. ttUom of ttiimn CulL^t. CmulirU^y. 

In I Ibkk vol. ddujr *vo. priin lib. M. neWI) Ix 
1* nol k vmrk Air ordJiurr rH(ti'n> The ■utlxir Ihibki Cur hi 




TBBOIAOIOAI. \70KKS, 

THE RECTORY OF VALEHEAD. 

Bv IS* Rev- B. W. EVANS, M.A. 
1, enUrEKl, wiib in IllusCnIive PIbCe, price Ca. aatly bonod indi 
or 9b- tlt^nlly bound ic 



nlvrniltr and cardully do wc recoi 
utplrlt orchiiitlutty; »di>ry,Hi 
iMOome toRll. dtber in ■ympathT c 
bold, Inlliundaii laeicellenccBUirinil 

Bt be tbc better for i»pioniud lone „ _. 

ad doqaent witta *11 Ibe InttrnctloD o[ an ocelleBl psUeni . 
Dute inrnlni, ■ Remember thy Creator in Ibe dayiof tby 71 
iccna i>ork we could ao ditervedJy pulae, otioconKi— " — 



Euniple. It 



A SERIES OF SERMONS 

PRBACHBD TO A COUNTRY CONGRBOATION. 
By tbe RcT. JAMES MACLEAN, Mlniuer ot Vtqvtan, EtgHalOrt. 

In 1 volimin, demy 8vo. price Ss. boQtid. 
"lo tbae dlaronrMi we have a iieri«of sermons upon the duties of 
principles of mora lily arc combined with, and Fntan-nl i>y, tbepm^prc 
mcBUarvi' '■' 

I be tbp end ol ekfqiuoc^a 



business of life, tbey diiplay an loiiniaieacqanJ 

Ibe alTecIiona u well u lo loatruct tbe mind. . 
nuiy be pronouncwl one of the most doqueni o( 



BOOKS POR THE DSE OF THE BlISD, 

Prialed aith a venj distinct flai'jtrf Roman Letter, adapted to (JMrfc 



THE DIBLE, IS vols. . 



— 9, Joshua, JodicB, and RnOi .... Ifi 

— S, Bamael 11 

— T.Kinn II 

— 8, Cbroniclea II 

TIIE FOtinGOSPELS— MatlhenandLolEe, Is. U.eacb] 

THE CHURCH of ENGLAND CATECHISM 

CHURCH of aCOTWND SHORTER CATECHISM.... 

SELECTIONS from EMINENT AUTHORS 

SELECTIONS or SACRRD POETRY, with Tunes 

ARITHMETICAL DOAHIIS 

MAP Dt ENGLAND and WALES 

RUTH Bod JAMS9 

REPllRT and STATEMENT of EDUCATION 

SPECIMENS nf FEINTING TYPE 

FIRST BOOK or LESSONS 

SECOND BOOK of LESSONS 

A SELECTION of ^BOP'S FABLES, with Woodcuts , . 

LESSONS nn RELIGION and PRAYER 

LESSONS on NATURAL RE UG I ON 

THB ACTS of the APOSTLES 

THE EPISTLES to the BPHESIANS and QALATIAN3 

THE NEW TESTAMENT, complete, t vols, boiuul 

THE PSALMS and PARAPHRASES, Ivoli 

TBE MORNING and EVENING SERVICES 
THE HISTORY of the BIBLE 
MUSICAL CATECHISM, with 
ENGLISH GRAMMAR 




Tbe BUad maf now b 




o read at School, 



^rrpaniij; tor ^uilicatton. 



1 



OBSERVATIONS IN THE SOrTIIERN REMISPflXRE, 

MADE DURING A RECENT KESTDENCE AT THE CAPE OF OOOD HOPE. 

By sm JOHN HBItaCIlEL, B«rl. F.R.S. ix. 

To be Ulnitniteil bj numerooi Fittn. 



GEOLOGICAL OBSERVATIONS 



THE VOYAGE OF HER MAJESTY'S SHIP BEAGLE, 
UndBT Uic Commuid of Captiin Fitiror, R.V. 



OS CORAL FORMATION'S. 



Dy CHARLES DARWIN, M.A 



THE JOURNAL OP AN EXPEDITION INTO 

THE INTERIOR OF SOUTHERN AFRICA, 

PIHedanlin 1S3S. bylhe"C*pear<>DDd Hnpc AjsnctUiDn rnr EiplorlnE Crntnl Arrio." Ckd- 
priiingan AuUieDtiF Nurillieof tbfTnvclsintl Df^cnvi^riei or (h; Eip«lliiuii i no Accvwl of 
Ihc MiinDer* anil CdiIoidi of the Nitlve Tribes; madol the Natural FrDductioun, Aipecl, lad 
Phralcal OpahlUtin of the Caonlry. 

By ANDREW BMITH, M.D. 
Surgeon to Ihe Forcei, aud DiiTttor of the Expedition. 



TobeUlDitntedbyaUap. ■ 



Tout Plan 



)fA(Wrm 



